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PREFACE 


This manual presents information required for the operation and 
maintenance of the Cipher Model 900X Magnetic Tape Transport 
(dual-mode). Please read it thoroughly before unpacking, install- 
ing, or operating the transport. The manual consists of seven 
sections, as follows: 
I Description and Specifications 
IT Unpacking, Inspection, and Installation 
dB ie Operation 
IV Theory of Operation 


V Maintenance 


VI Troubleshooting 
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SECTION I 


DESCRIPTION AND SPECIFICATIONS 


1-1. GENERAL 


1-2. The Model 900X Magnetic Tape Transport is a high-performance, 
digital, vacuum-buffered tape transport manufactured by Cipher Data 
Products, Inc., San Diego, California. It incorporates a dual-gap 
head, providing read-after-write capability. The transport is de-. 
Signed to operate on 95- to 135-Vac or 190- to 270-Vac, single-phase, 
47 to 63-Hz line power. Reels to 10.5 inches in diameter can be ac- 
commodated. Various tape-speed and density capabilities and other 
options are available, as follows: 


a. Overwrite 
b. Tape speeds: 
(1) Standard: 75, 45, or 37.5 ips 


(2) Nonstandard: Any fixed speed within the range 
of 25 to 90 ips 


c. Data Densities: 800 (NRZI); 1600 bpi (PE) 


d. Dual-density combination: 800/1600 bpi (dual-mode 
NRZI/PE) 


e. Local density selection 

f. Remote density selection 

g. Unit address switch 

h. Facade color (white is standard) 
1-3. PURPOSE 
1-4. The transport is intended for use in data acquisition and com- 
puter processing systems in which data must be acquired and stored on 
magnetic tape. Writing and reading of digital data are performed in 


IBM-compatible, NRZI or PE format. Data recorded by a Model 900X 
transport is completely recoverable by IBM or similar equipment. 


L-5). PHYSICAL DESCRIPTION 


1-6, The Model 900X transport (Figure 1-1) is designed to be hinge- 
mounted in a standard, 19-inch equipment rack. All components are 
mounted on a precision-ground, cast-aluminum plate. When the equip- 
ment rack is securely anchored, the printed circuit boards and other 
internal components can be made accessible from the front by release- 
ing the adjustable pawl fastener and swinging the transport open on 
its hinges. A transparent, hinged, front cover protects the trans- 
port from dust and other foreign matter while allowing observation - 
of tape motion. The pushbutton controls and indicators are mounted 
on the front trim panel, where they are accessible with the cover 
closed. The power connector is a standard, three-pin, grounded plug. 


1-7. Two printed wiring boards are used in the Model 900X, a read/ 
write board and a control/servo board, mounted on the rear of the 
mounting plate. 


1-8, TAPE DRIVE 


1-9. The reel-to-reel drive mechanism employs two servo-controlled, 
direct-drive, dc torque motors to drive the tape reels. The reels 
are secured to their hubs by lever-actuated expanding rings. Vacuum 
columns maintain tape tension at 8 ounces and serve as tape-storage 
buffers. 


1-10. The tape path includes both roller and fixed guides, the head, 
cross-feed shield, and a tape cleaner. The roller guides utilize 
precision bearings to minimize friction and reduce wear, and the 
wearing surfaces of the fixed guides are hard-chrome plated. The 
fixed guides, on each side of the head, are of the single-edge type. 
The outer (reference) flange of each guide is fixed to an exact di- 
mension, and the bottom flange is spring loaded to force the tape 
against the reference edge at all times. This arrangement provides 
minimum skew and minimizes the effect of tape width variations. In 
addition, the head:and cross-feed shield are mounted on an adjustable 
plate which provides for precise azimuth alignment. 


1-11. A sapphire tape cleaner is mounted between the supply vacuum 
column and the head to minimize tape contamination. 


1-12. FUNCTIONAL DESCRIPTION 


1-13. Figure 1-2 is a system block diagram. The Model 900X trans- 
port uses a 180-degree-wrap capstan drive for controlling tape move- 
ment during write, read, and rewind operations. The capstan is con- 
trolled by a velocity servo. The velocity information is generated 
by a dc tachometer that is directly coupled to the capstan motor 
shaft and produces a voltage proportional to the angular velocity of 
the capstan. This voltage is compared to the reference voltage from 
the ramp generator by means of operational amplifier techniques, and 


Figure 1-1. 


Model 900X Transport (Sheet 1) 


1-3 


1-4 


(Shown in Shipping Frame, Data PWB Swung Outward) 


REAR VIEW 


Figure 1-1. Model 900X Transport (Sheet 2) 
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Figure 1-2. System Block Diagram 


the difference is used to control the capstan motor. This capstan 
control technique gives precise control of tape accelerations and 
tape velocities, thus minimizing tape tension transients. 


1-14. During a write operation, the tape is accelerated in a con- 
trolled manner to the required velocity. This velocity is main- 
tained constant, and data characters are written on the tape at a 
constant rate. Thus, the following relationship exists: 


Bit density = Character Rate 
Tape Velocity 

1-15. When data recording is complete, the tape is decelerated to 
zero velocity in a controlled manner. Since the write operation re- 
lies on a constant tape velocity, inter-record gaps (IRG) must be 
provided to allow for the tape acceleration and deceleration peri- 
ods. Control of tape motion to produce a defined IRG is provided 
externally by the customer controller, in conjunction with the tape 
acceleration and deceleration characteristics defined by the trans- 
port specifications. 


1-16. An optional overwrite feature provides for editing of previ- 
ously recorded data. The Overwrite signal causes Write Enable to 
ramp on and off, minimizing the change in inter-record gap magnetism 
in rewriting a record. Write Amplifier Reset, used with the over- 
write option, causes both write head current and erase head current 
to be turned off immediately after writing of the new record to pre- 
vent destruction of data in the following record. — 


1-17. During a read operation, the tape is accelerated to the re- 
quired velocity in a time interval sufficiently short to allow tape 
velocity to become constant before data signals are received. Nine 
data channels are presented to the interface. In NRZI operation they 
are accompanied by a Read Data Strobe (RDS) pulse derived from a 
monostable multivibrator circuit. The end of a record is detected 
in the customer controller by means of gap-detection circuits, and 
the tape is commanded to decelerate in a controlled manner. The 
transport can operate in the read mode in either the forward or re- 
verse direction. When operating in a shuttling mode (e.g., synchro- 
nous forward, stop, synchronous reverse, and stop) no turnaround de- 
lay is required between the end of one motion command and the begin- 
ning of the next motion command in the opposite direction. To guar- 
antee IBM-compatible tapes, with fully saturated gaps and precise 
dimensions, tape motion must be allowed to cease before switching 
of the motion control lines and Write Enable line. 


1-18. In addition to the capstan control system, the transport in- 
corporates supply and takeup reel servo systems, a vacuum buffer 
System, a magnetic head and associated read/write electronics, and 
the control logic. 


1-19. The vacuum buffer columns compensate for differences in tape 
speed arising out of the relatively fast starts and stops of the 
capstan and those of the slower, high-inertia supply and takeup 
reels. When the rate of tape travel at the capstan differs from 

that at which the reels are supplying or taking up the tape, the sup- 
ply and/or takeup reel tape loops move up or down in the vacuum col- 
umns to compensate for this difference. At the same time, a capaci- 
tive sensor measures the resulting displacement of each tape loop 
and feeds an error signal to the respective reel motor servo. This 
signal is amplified and is used to control the reel motor, raising or 
lowering the nominal tape loop operating position in the column. The 
vacuum buffer system is designed to provide a constant tape tension 
of 8 ounces, as long as the tape loops are within their operating re- 
gions. Tape spillage is prevented, in the event power is lost, by a 
controlled-halt feature designed into the servo circuitry. 


1-20. The magnetic head, under control of the read/write electron- 
ics, writes and reads the flux transitions on the tape. The read 
function is operating continuously, while the write function must be 
enabled in order to operate. An erase head provides continuous dc 
erasure across the full width of the tape during write operations. 


1-21. The control logic operates on manual commands to enable tape, 
once loaded, to be brought to the load point. At this stage remote 
commands control tape motion, writing, and reading. The logic also 
provides rewind and unload functions, in conjunction with the manual 
REWIND control. A photoelectric sensor assembly consisting of two 
LED's and two phototransistors is used to detect the beginning-of- 
tape (BOT) and end-of-tape (EOT) markers as well as unthreaded or 
broken tape. The detection area of the sensor assembly is approxi- 
mately 1.2 inches from the write head gap. 


1-22. MECHANICAL AND ELECTRICAL SPECIFICATIONS 


1-23. The mechanical and electrical specifications for the transport 
are shown in Table 1-1. 


1-24, INTERFACE SPECIFICATIONS 


1-25. Section II contains a table of interface connections. Signal 
characteristics are as follows: 


a. Levels 
es True is low: 0 to 0.4 volt (approximately). 


(2) False is high: +3 volts (approximately). 


b. Pulses 
CT) Levels as above. 


(2) Edge transmission delay over 20 feet of cable is 
not greater than 200 nanoseconds. 


1-26. The interface circuits are so designed that a disconnected 


wire results in a false signal. Figure 1-3 shows the interface con- 
figuration for which the transport is designed. 


Net Weight 105 pounds (59.9 Kg) 
Shipping Weight 135 pounds (73.0 Kg) 


Dimensions: 


Height inches (61.0 cm) 

Width | inches (48.3 cm) 

Depth (from mounting inches (33.1 cm) 
surface) 


Depth (total) 16.2 inches (41.2 cm) 


Mounting (standard 19-in. EIA specifications 
RETMA rack) 


Power 95 to 135 or 190 to 270 Vac, 


47 to 63 Hz, 450 watts, max. 


Acoustic Noise 65 dBA, max., 1 meter, without 
cabinet 


Fuse 6.0/3.0-ampere, 3AG, 
115/230-Vac 


Tape (computer grade): 


Width 0.5 inch (1.27 cm) 
Thickness 1.5 mil (3.81 mm) 


Reel Diameter 10.5 inches (26.67 cm), max. 


Tape Tension 8 ounces (226.8 grams) 


Table 1-1. Mechanical and Electrical Specifications 


Recording Mode §& Density: 
IBM-compatible 
NRZI 


IBM-compatible 
PE 


Dual-mode 
NRZI/PE 


Nine-track: 
Nine-track: 


Nine track: 


Standard 


Nonstandard 
Available 


Tape Speed: 


Speed Variation: 


Instantaneous 


Long term 
Rewind Speed 


Start/Stop Time (inversely 
proportional to tape speed) 


Start/Stop Distance 


Interchannel Displacement 
Error 


Beginning of Tape (BOT) and 
End of Tape (EOT) detectors 


Interface 


Electronics 


Operating Temperature 
Relative Humidity 


Altitude 


Table 1-1. 


800 bpi 


1600 bpi 


800/1600 bpi 


75/45/37.5 ips 


Z25 to 90 aps 
+3% (max., byte-to-byte) 
+1% (max.) 


ips (nom.) 


5.0ms (nom.) at 75 ips 


0.19(+0.02) inch 
(0.48(+0.05) cm) 


150 microinches (0.004 mm) max. 


Solid-state, modulated 
photoelectric (IBM-compatible) 


Industry-compatible TTL 
(Low True) 


Silicon-TTL including low 
power, MOS microprocessor 


20 GO: SOG 
15 to 95%, noncondensing 
2500 meters) 


0 - 8200 feet (0 - 


Mechanical and Electrical Specifications (Continued) 


INPUT OUTPUT 
FORMATTER/TRANSPORT FORMATTER/TRANSPORT, 


HIGH = FALSE +5 VOLTS 


LOW = TRUE 


DTL.836 or 846 
ALL RESISTORS IN OHMS = OR EQUIVALENT 


DTL 844. | J. 


OR EQUIVALENT 


Figure 1-3. Interface Configuration 


SECTION II 


UNPACKING, INSPECTION, AND INSTALLATION 


2-1. GENERAL 


2-2. This section presents instructions for unpacking, inspect- 
ing, and installing the transport. 


2-3. UNPACKING AND INSPECTION 


2-4. The transport is shipped in a double container to minimize 
the possibility of damage during shipping. Unpack as follows: 


a. With shipping container on floor or workbench, cut 
side and center tapes securing top of outer box. 


b. Pull box-top flaps down along sides of box, and turn 
entire package over on open side of outer box. Lift 
off outer box and remove packing blocks. 


| caution | 


Do not cut center tape of inner box without 
first cutting side tapes and pulling flaps 
away from top of container. Plastic door of 
transport can be damaged by failure to observe 
this precaution. 


c. Cut side tapes securing top of inner box, pull flaps up. 
as far as nossible, and cut center tane. Open box, fold 
flaps back, turn over on open side, and lift off box. 


d. Check contents of shipping container against packing 
slip, and inspect for possible damage. If damage 


exists, notify carrier. 


e. Examine vacuum column, reel hubs, capstan, and other 
components in tape path for foreign matter. 


£. Check printed circuit boards and all connectors for 
correct installation. 


223% POWER CONNECTION 


2-6. A removable power cord is supplied for plugging into a polar- 
ized 115-volt outlet. For other power sockets, the supplied plug 
must be removed and the correct plug installed. 


227% OPERATING VOLTAGE SELECTION. The Model 900X can be operated 
over a wide range of line voltages with no changing of transformer 
taps. Four ranges are available: 90 to 110-Vac, 110 to 135 Vac, 
190 to 230 Vac, and 230 to 270 Vac. Both a voltage selector PWB 
and the fuse are located in the power cord connector housing 
mounted in the power supply chassis. One side of the voltage 
selector PWB has the numbers 120 and 240, each printed upside 

down from the other, on one side of the PWB and numbers 100 

and 220 similarly printed on the other side. When, line voltage 

is 90 to 110 volts, the PWB should be plugged in so that number 
100 is facing upward and right-side-up to the installer. For 190 
to 230 volts, the number should be 220; 110 to 135 volts, number 
120; and 230 to 270 volts, number 240. For the 90-to-135-volt 
ranges, the fuse should be of a 6-ampere ratings tor the -190-to- 
270-volt ranges, a 3-ampere rating. 


CAUTION 


To prevent damage to the transport and ensure proper 
operation, be sure the voltage selector PWB and fuse 
are proper for the power source to be used before 
applying power to the transport. 


2A 8% INITIAL CHECKOUT 


eee Section III contains a detailed description of all controls. 
To check for proper transport operation before placing in the sys- 
tem, proceed as follows: 


a. Connect power cord. 
b. Clean tape path as directed under paragraph 5-3. 


c. Load tape in accordance with instructions in paragraph 
3-5. 


d. Turn power on by switching POWER switch. 


e. Momentarily depress LOAD control to apply capstan-motor 
and reel-motor power. 


f. Momentarily depress LOAD control to initiate load 
sequence. Tape will move forward until it reaches 
BOT tab. LOAD indicator should illuminate when BOT 
tab reaches photosensor and remain illuminated until 
tape moves off load point. At this point there will 
be no action when LOAD control is depressed. 


g. Check ON LINE pushbutton by depressing repeatedly and 
observing that ON LINE indicator is alternately illu- 
minated and extinguished. 


h. With transport off line (ON LINE indicator not illumi- 
nated, press FWD control. Run several feet of tape 
onto takeup reel, and press FWD control again to stop 
Cave. 


i. Check components of tape path visually for correct tape 
tracking (tape riding smoothly in head, guides, etc.). 


j- Press REV switch. Tape will move backward until BOT 
tab reaches photosensor, when it will stop. 


k. Check tape tracking as in step i. 


1. Using FWD control, run several feet of tape onto takeup 
reel. Depress FWD control again to stop tape. Depress 
REWIND control momentarily to initiate rewind mode and 
illuminate REWIND indicator. Tape will rewind to BOT 
tab and stop with BOT tab at load point. If REWIND 
control is mementarily depressed when tape is at BOT, 
REWIND indicator will illuminate and tape will unload 
from vacuum column and rewind at low speed. This pro- 
cedure is used to unload tape (paragraph 3-7). Reel 
can then be removed. 


m. Make final check of tape tracking, as in step i. 
2-10. RACK MOUNTING 


2-11. The transport is designed to be mounted in a standard, 19- 
inch-wide, RETMA equipment rack. A front panel height of 24 inches 
and a minimum depth of 12.5 inches behind the mounting surface are 
required. Note outline dimensions in Figure 2-1, and mount the 
transport as follows: 


a. Install hinge pin blocks on equipment rack using three 
10-32 pan-head screws per hinge. Do not fully tighten 
screws. Place No. 10 shim washer on each pin. 

b. Set shipping frame down with front door of transport fac- 
ing up (i.e., lying in horizontal position). Remove 


screws securing transport to frame. 


c. Lift transport out of shipping frame, position 60 degrees 
from closed position, and hang on hinge pin blocks. 


d. Adjust hinge blocks on equipment rack so that transport 
hangs symmetrically in rack. Tighten screws. 
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Model 900X Outline Dimensions (Sheet 2) 


Figure 2-1. 


es Close tape transport into rack and install safety block, 
using 4-40 screw. 


£. Check that adjustable pawl fastener engages behind equip- 
ment rack. Adjust if necessary. : 


2-12. INTERFACE CONNECTIONS 


2-13. Optimally, interconnection of Cipher Data Products and custom- 
er equipment should be made with a harness of individual twisted 
pairs, each with the following characteristics: 


a. Maximum length of 20 feet. 
b. Not less than one twist per inch. 


c. <A 24-gauge conductor with minimum insulation thickness of 
0.01 inch. 


2-14, Alternatively, flat ribbon cable can be used, with some sig- 
nal degradation, in low-noise environments. 


2-15. It is important that the ground side of each twisted pair be 
grounded within a few inches of the driver to which it is connected. 
The mating connectors (ELCO part number 00-6007-036-980-002 or equiv- 
alent) must be wired by the customer. Interface signals are routed 
directly to and from the printed circuit boards. Strain relief 
should be provided. Table 2-1 shows the input/output lines required. 


LIVE GROUND 
CONNECTOR PIN PIN... SIGNAL 


Select 0 (CISLTO) 
Select 1 (ISLT1) 
Select 2 (ISLT2) 


Select 3 (ISLT3) 


Input Commands 
J101 


Synchronous Forward Command 
(ISFC) 


Synchronous Reverse Command 
(ISRC) 


Rewind (IRWC) 
Off Line (IOFC) 
Set Write Status (IWEN) 
Overwrite (IOVW) 


Data Density Select (DDS) 


Output Indica- 
tions J101 


Ready (RDY) 
On Line (IONLS) 
Rewinding (IRWDG) 
End of Tape (EOT) 
Load Point (ILP) 
File Protect (IFPT) 
Data Density Indicator (IDDI) 


+5V (Optional) 


“Write Inputs 


Write Data Strobe (WDS) 
J102 7 


Write Amplifier Reset (WARS) 


NOT USED 


Table 2-1. Interface Connections 


LIVE GROUND 
CONNECTOR PIN PIN SIGNAL 


Read Threshold 2 (RTH2) 


ry 


“Write Inputs 
J102 (Continued) 


Write Data Parity (WDP) 
“Write Data 0 (WDO) 
Write Data 1 (WD1) 
Write Data 2 (WD2) 
Write Data 3 (WD3) 
Write Data 4 (WD4) 
Write Data 5 (WD5) 


Write Data 6 (WD6) 


< CG ry — es) rg Zz Ka om 


Write Data 7 (WD7) 


Read Outputs Read Data Strobe (RDS) 
a Read Data Parity (RDP) 
Read Data 0 (RDO) 
Read Data 1 (RD1) 
Read Data 2 (RD2) 
Read Data 3 (RD3) 
(Optional)* Non-Return-to-Zero (NRZ) 
NOT USED | 
NOT USED 
NOT USED 


Read Data 4 (RD4) 
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Read Data 5 (RD5) 


*NRZ switches automatically. If HI DEN is true, NRZ is false. 
If HI DEN is false, NRZ is true. 


Table 2-1. Interface Connections (Continued) 


LIVE GROUND : 
CONNECTOR PIN PIN . SIGNAL 


Read Outputs 17 Read Data 6 (RD6) 
J103 (Continued) 
Read Data 7 (RD7) 


Table 2-1. Interface Connections (Continued) 


SECTION III 
OPERATION 


3-1. GENERAL 


3-2. This section describes the controls and indicators and pro- 
vides instructions for operating the Model 900X transport. 


3-3. CONTROLS AND INDICATORS 


3-4. Figure 3-1 shows the controls and indicators. An ON/OFF 
rocker switch (not shown) is located near the bottom of the control 
panel. Control/indicator types, functions, and the conditions re- 
quired for enabling the corresponding functions are given in Table 
3-1. 


NOTE 


The head and guide-cleaning procedures 
described in paragraph 5-5 must be 
performed daily to maintain transport 
reliability. 


3-5. LOADING TAPE 
3-6. To load tape, proceed as follows: 


a. Pull out reel-locking lever on supply hub. Ensure that 
tape reel has write enable ring installed if Write mode 
is to be utilized. Place reel of tape on hub so that 
tape will unwind when reel is rotated in clockwise 
direction. Press reel evenly and firmly against hub's 
back flange and push in locking lever. Spin reel 
counterclockwise while looking along its rim to ensure 
even mounting. 


b. Install empty reel on takeup hub in same manner as loaded 
reel was mounted in step a. 


c. Actuate ON/OFF switch. 


d. Thread tape along path shown on facade. Wrap several 
turns clockwise around takeup reel. Check that tape is 
correctly seated on guides and properly threaded through 
photosensor and head assembly. 


e. 


Ensure that tape is positioned correctly on 
all guides, or tape damage may result. 


Close front cover to protect tape and transport from 
dust. 


a3 
LOAD 


Cc} PUSHBUTTON SWITCHES (MOM) 
ON LINE 
REWIND 


rare 
Hed WRT EN L.E.D. INDICATORS 
|| HI DEN 
[| a 
FWD 


Cc] 
REV TEST SWITCH MODIFIES FUNCTION 
ee OF OTHER CONTROL PANEL 


| TEST SWITCHES AND INDICATORS 


Figure 3-1. Control Panel 


ON LINE 


REWIND 


CONTROL OR 
INDICATOR 


TYPE 


ON/OFF Rocker 
Switch 3 


Momentary- 
Action Push- 
button and 
Indicator 


Momentary- 
Action Push- 
button and 
Indicator 


Momentary- 
Action Push- 
button and 
Indicator 


FUNCTION 


Switches line 
power on and 
off. 


Tlluminates to 
indicate BOT 
tab is posi- 
tioned at photo- 
sensor. 
Switches trans- 
port to on-line 
mode. Illumi- 
nates to indi- 
cate transport 
is on line. 


Second actua- 
tion switches 
transport off 
line. Indicator 
extinguished to 
indicate trans- 


port is off line. 


Rewinds tape to 
load point. RE- 
WIND indicator 
illuminates dur- 
ing rewinding, 
then goes out. 


Load indicator 
illuminates to 
indicate BOT 

tab is posi- 
tioned at photo- 


sensor. 


Second actua- 
tion of REWIND 
pushbutton un- 
loads tape. 


ee 


CONDITIONS 


Fuse installed. 
Line cord con- 
nected. 


Power restored 
after being off. 

Loss of tape ten- 
sion. 


Initial Load or 
Rewind actuation. 
Transport in off- 
line mode. (ON 
LINE indicator 
extinguished). 


Transport in on- 
line mode. (ON 
LINE indicator 
illuminated). 


Transport in off- 
line mode. (ON 
LINE indicator 
not illuminated.) 


Table 3-1. Controls and Indicators 


CONTROL O 
INDICATOR 


WRT EN 
(Write 
Enable) 


HI - DEN 
(High 
Density) 


FORWARD 


REVERSE 


R 


Indicator 
Momentary- 
Action Push- 


button and 
Indicator 


Pushbutton 
and Indicator 


Pushbutton 
and Indicator 


Pushbutton 
and Indicator 


Table 3-1. 


FUNCTION 


Illuminates to 
indicate write 
function may be 
performed. 


First actuation | 
(indicator il- 
luminated): PE 
mode; second ac- 
tuation (indi- 
cator extin- , 
guished): lower 
density (NRZI). 


Starts/stops 
tape forward 
motion. Illumi- 
nates to indi- 
cate transport 
in forward mode. 


Starts/stops 
tape reverse 
motion. Illumi- 
nates to indi- 
cate reverse 
mode. 


Selects alter- 
nate operational 
mode for other 
switches. 


CONDITIONS 


| Tape reel with 


write enable ring 
installed mounted 
on supply hub. 


Executed by FWD 
or REV command 
following HI DEN 
actuation. 


Transport in off- 
line mode (ON 
LINE indicator 
extinguished). 


Transport in off- 
line mode (ON 
LINE indicator 
extinguished.) 


Controls and Indicators (Continued) 


CAUTION 


Dust cover must remain closed at all times 
when tape is on takeup reel. Data reliability 
may be impaired by cantaminants if cover is 
left open. 


f. Actuate LOAD pushbutton and observe that tape is ten- 
sioned, as shown in Figure 1-1, and advances until 
BOT tab is positioned at photosensor. LOAD indi- 
cator will illuminate, indicating transport 1s 
ready for use. 


Oo s UNLOADING TAPE 


3-8. To unload the tape, proceed as follows: 


NOTE 


Transport must be in off-line mode 
(ON LINE indicator extinguished). 


a. If power is off, actuate POWER switch and proceed to 
step b. If power is on, start with step c. 


b. Actuate LOAD pushbutton to tension tape. 


c. Actuate REWIND pushbutton. REWIND indicator will 

' illuminate... If tape is at load point; tape will. 
be unloaded from vacuum column and rewound at low 
speed. If tape is not at load point, rewind ceases 
when BOT tab is reached. BOT tab is then positioned 
automatically at photosensor, and LOAD indicator 
illuminates. Actuate REWIND pushbutton second time 
to complete unload sequence. 


3-9. INTERFACE DATA 
3-10. Interface specifications are presented in paragraph 1-24. 


Interface inputs and outputs are listed in Tables 3-2 and 3-3, 
respectively. 


INPUT TYPE FUNCTION 
- Level When true, enables all interface 

drivers and receivers in trans- 
port, thus connecting transport 
to controller. 

Sync Forward Level When true, with transport ready 

Command (SFC) and on line, causes tape to move 
forward at specified speed. 

Sync Reverse Level When true, with transport ready 

Command (SRC) and on line, causes tape to move 
in reverse at specified speed. 

Rewind (RWC) Pulse With transport ready and on line, 
this pulse causes tape to move in 
reverse at 300 ips to BOT. 


Off-Line Level or Resets on-line flip-flop to 0 
(OFFC) Pulse (min. state, placing transport under 
width, 1 manual control. 


microsecond ) 


Trailing edge triggers code 
generator in transport. 


Write Data 
Strobe (WDS) 


Pulse (min., 
1 micro- 
second ) 


Write Data 9 lines for When true from 0.5 microsecond 


(WD) 9-track; 7 before leading edge to 0.5 micro- 
lines for second after trailing edge of 
7-track Write strobe, results in record- 


ing of flux transition when in 
write mode. 


When true for 20 microseconds, 
minimum, after leading edge of 
FORWARD command, initiates write 
mode of operation. 


Set Write 
Status (WEN) 


When true, resets write amplifier 
circuits on leading edge. Pur- 
pose is to write LRCC at end of 
record, causing all channels to 
be erased in IRG. 


Pulse (min., 
2 micro- 
seconds) 


Write 
Amplifier 
Reset (WARS) 


When true, conditions read elec- 
tronics to operate at high densi- 
ty or PE. When false, operation 
is at low-density mode (NRZI). 


Data Density 
Select (DDS) 


*¥nen optional unit select is used, i = switch setting. Otherwise, SLTO must be true. 


Table 3-2. Interface Inputs. 
3-6 


FUNCTION 


Level When true, conditions appropriate 
circuitry, in conjunction with 
Write Reset (WRS) pulse, for up- 
dating (rewriting) of select 
record. Transport must be in 
write mode. 


Table 3-2. Interface Inputs (Continued) 


INPUT TYPE | FUNCTION 
On-Line Level | When true (on-line flip-flop) 
set), transport is under remote 
control. When false, transport 
is under local control. 


Sampling of RDP, RDO-7 simulta- 
neously on trailing edge of Read 
Data Strobe (RDS) provides com- 
plete data character. (In phase 
encode, these lines are self 
clocking.) 


Provides complete data character 
when RDP, RDO-7 sampled on 
trailing edge. 


Read Data (RD) 
(RDP, RDO-7) 


Read Data 
Strobe (RDS) data cell, 


(NRZI only) NRZI 800 bpi) 


End of Tape Level 
(EOT) 

Data Density Level 
Select (DDS) 


Load Point Level 
(LDP) 


Pulse (3/64 of 


True for duration of EOT tab. 
Transitions to and from true 
state not to be assumed clean. 


True only when manual HI DEN 
switch on transport is set for 
high density. 


True when load sequence is com- 
plete and transport is on line 
and not rewinding. (Transport 
ready to receive remote command.) 


True when BOT tab is under photo- 
sensor, initial load sequence is 
complete, and transport is not 

rewinding. 


Table 3-3. Interface Outputs 


TYPE FUNCTION 


True only when transport is en- 
gaged in rewind operation. 


Rewinding 
(RWD) 


True when power is on and reel 
or tape without write ring is 
mounted on transport. 


File Protect 
(FPT) 


True when transport is configured 
for NRZI data. False level indi- 
cates phase-encode configuration. 


Level 
(Optional) 


NRZI Transport 
Identification 
(NRZ) 


True for 7-track transport; false 
for 9-track configuration. 


Level 
(Optional) 


7-Track Head 
Identification 
(7TR) 


True when transport has single- 
gap head; false level indicates 
dual-gap head. 


Level 


Single-Gap 
(Optional) 


Head Identi- 
fication (SGL) 


True when transport has lower of 
two speeds available in multiple- 
transport system. 


Level 
(Optional) 


Transport Speed 
Identification 
(SPD) 


Table 3-3. Interface Outputs (Continued) 


3-11. MULTIPLE-TRANSPORT (DAISY-CHAIN) SYSTEM MODIFICATION. 

When two or more transports are used in a "daisy-chain" system, 

the transmission line (cable) terminators in all transports ex- 
cept the last in the system must be removed, or the resulting 
impedance mismatch will cause undesirable signal reflections in 

the cable. The termination impedance networks in the Model 900X 
transport are all incorporated in one 330-ohm, one 220-ohm, and one 
220/330-ohm resistor packs which plug into integrated circuit sockets. 
The 220/330-ohm pack is mounted on the data PWB, the others on the 
control/servo PWB. For multiple-transport operation, simply remove 
the three resistor packs from their sockets on all but the last 


transports. 


SECTION IV 
THEORY OF OPERATION 


4-1. GENERAL 


4-2. The basic concepts of digital recording, magnetic tape trans- 
port applications, and principles of operation of the Model 900X 
dual-mode transport are presented in this section. A thorough 
knowledge of this section will be of considerable value to the user 
in operating and, if necessary, in troubleshooting this equipment. 


4-3. BASIC CONCEPTS OF DIGITAL RECORDING 


4-4, The use of magnetic tape as a digital recording medium has 
increased steadily as a result of the increased use of digital 
techniques and the increasing versatility and decreasing cost of 
tape transports. The digital recording process involves methods 

and equipment capable of recording and reading information expressed 
in a digital (binary) code (various combinations of 1's and 0's). 


4-5, DATA RECORDING/READING WITH MAGNETIC TAPE 


4-6. The recording of data on magnetic tape originates with the 
input device, whose nine channels of digital signals are transmitted 
to the corresponding data channels of the transport. (One of these 
channels is the parity channel, which is used to detect and correct 
errors. The remaining channels correspond to actual encoded data 

to be recorded.) These signals produce corresponding electrical 
currents in the write head of the transport, which, in turn, pro- 
duces positive and negative magnetic polarities corresponding to 

the original data and parity signals in the tracks of the tape 
passing over it. 


4-7. In NRZI systems, a binary 1 signal in a given channel pro- 
duces a transition from plus to minus (or vice versa) saturation 
magnetism (+SAT and -SAT, Figure 4-1) in its track on the tape, 
whereas a binary 0 signal produces no change in magnetism in its 
track. In phase-encode writing, a binary 1 signal produces a 
transition to the IBG polarity on the tape when running forward 
(Figure 4-2); a binary 0 produces a transition away from IBG. 


4-8. As a written tape passes across the magnetic read head of a 
transport, the head responds to each change of flux arriving at its 
gap and produces a read voltage waveform for each track such as 
illustrated in Figure 4-1 (NRZI) or Figure 4-2 (PE). (See para- 
graph 4-14 for a detailed description of magnetic tape recording/ 
reading in the NRZI mode, paragraph 4-22 for phase-encode. ) 


Binary Data 0 1 0 1 | 1 1 0 0 i 


NRZ (non-return-to-zero) — J Lt Ly 


NRZI (non-return-to-zero- interrupt) J LJ LY 


+H SAT 
Head Current | | | | | 
-I SAT 
+Q@ SAT 
Tape Magnetism | | | | | 
-% SAT 


Read Voltage 


Figure 4-1. Magnetic Recording Waveforms 
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Figure 4-2. Phase-Encoded Tape Magnetization 


4-9, MAJOR TRANSPORT COMPONENTS 


4-10. The Cipher Model 900X transport is composed of four main 
assemblies (Figure 4-3): the drive assembly, which includes the 
tape drive components and the vacuum buffer system; the read/write 
system, consisting of a head assembly and a dual-mode data board; 
a control/servo board containing the transport control circuitry, 
the reel and capstan motor servos, and the power supply regulator 
circuits; and a power supply, consisting of the power transformer 
mounted on the rear of the mounting plate, the power supply assem- 
bly, and the front-panel-mounted power switch. 


4-11. The schematic diagrams in Section VII should be referred to 
in studying circuit descriptions presented in this section. 


4-12. HEAD ASSEMBLY 


The Model 900X dual-mode transport has a dual-gap head, for read- 
after-write operation. Track locations, track width, and gap 
separation are all IBM-compatible (Table 4-1). 


4-13. <A cross-feed shield is provided to reduce the voltage in- 
duced in the read head when writing. The shield is composed of 
copper and ferrite flux blocks cemented to a hinge plate (Section 
V, Figure 5-6). The head has a hard chrome face that is guaranteed 
for 5000 hours of operating life. 


4-14, NRZI CODING SYSTEM 


4-15. In the NRZI system, recording is carried out by a saturation 
current driven through the head in a direction determined by a 
flip-flop which toggles for each 1 bit recorded. The NRZI system 
requires the recording of at least one bit for every character. 
Otherwise, in an all-0 character there would be no indication of 
the presence of that character. ; 


4-16. NINE-TRACK CODING. Any 8-bit code, such as ASC11 or EBCIDIC, 
may be used. (See Figure 4-4). ; 


DUAL- GAP | 
FUNCTION READ AFTER WRITE 
Track Locations 0.055(+0.001) inch, center to 
center 


Effective Track Width Write: 0.044(+0.001) inch 
Read: 0.040(+0.001) inch 


Parallelism +200 microinches (write to read) 
Gap Separation (Write-Read) 0.150(40.005) inch 


Gap Line Azimuth Per Section +150 microinches maximum from 
reference perpendicular to 
mounting surface 


Gap Scatter Per Section 100 microinches, maximum 


Crosstalk 


Read 2%, maximum, of nominal read 
voltage 


Voltage Induced in Read %$ maximum, of read voltage 
Winding While Writing at 
800 bpi 


Inductance Write: (each leg) 
500 uwH maximum 
Read: (each leg) 
10 mH maximum 


Dc Resistance Write: (each leg) 
10 ohms maximum 


Read: (each leg) 
25 ohms maximum 


Write Current (100% saturation)j 35 mA + 20% 


Read Voltage 700 uV/inch/sec. +10% 


Self Erasure (Read Signal 10% maximum 
Reduction After 10 Passes) 


Erase Head Resistance 80 ohms 


Erase Current 50 mA 


Table 4-1. Head Specifications 


NOTES: 


Actual Skew 
Write Skew (Maximum Allowable) 


Character Gate (Read) 


Inter-Record 


Parity (Odd) 
(NOTE 5) 


Reference Edge 
——— 


Tope 
Motion 0.5 In. Min 
(NOTE 2) 


Tape shown with oxide side down; NRZI 
recording. Bit produced by reversal of 
flux polarity. Tape fully saturated with 
each direction. 


Tape to be fully saturated in erased 
direction in initial gap and inter- 
record gap; tape to be magnetized so 
that rim end of tape is north-seeking 
pole. 


CRCC: cyclic redundancy check character. 
Parity of CRCC determined by number of 
data characters in record. Odd number of 
data characters, even CRCC, etc. CRCC 
is spaced four bits from data characters. 


LRCC: longitudinal redundancy check 
character, always odd parity. Spaced 
four bits from E€RCC. Written with RES line. 


Parity bit: vertical parity bit written 
for each data character containing even 
number of bits. 


Figure 4-4. Nine-Track Data Format 


4-17. LONGITUDINAL REDUNDANCY CHECK CHARACTER (LRCC). A longi- 
tudinal parity bit is written at the end of each record. This 
character is written by the return of the write head current to 
the reference condition. 


4-18. Since the reference condition is established before the 
first character of the record and reestablished by writing of the 
LRCC, an even number of 1 bits in each track is written for each 
record. As the tape is read, the number of 1's read in each track 
is counted. If the sum is odd, an error is indicated. The LRCC 
is spaced four character spaces from the end of the block. 


4-19; CYCLIC REDUNDANCY CHECK CHARACTER (CRCC). Nine-track, 
800-bpi tapes include a CRCC located at the end of each record 
before the LRCC. The CRCC is generated by application of a 
modulo two polynomial of the data within the block. 


‘4-20. This character makes the probability of an undetected error 
almost zero. The CRCC may be used with the computer read function 
to determine which track contains the error. 


4-21. The information supplied by the CRCC, combined with that 

of the LRCC and vertical parity, may be used to correct detected 
errors. Errors involving more than one track within the same 

record are not correctable. All data and LRCC characters must 

have odd parity. However, the CRCC character may have either 

odd or even parity, and in fact, may be all O's, Allowance must 

be made in the formatter electronics for the all 0's CRCC condition, 
since a read clock will not be returned from the drive. 


4-22. PHASE-ENCODE SYSTEM. The differences between phase-encoded 
(PE) and NRZI writing are chiefly in presentation and phasing or 
coding. In NRZI coding, a single change of polarization on the 
tape represents a logical 1, while no change represents a logical 
0. In PE writing, both the logical 1 and 0 involve changes in 
polarization. Phasing, however, is the key difference between 

PE and NRZI, The major advantages offered by PE are reduced pos- 
sibility of losing data because of inadequate signal strength 
(making practical low read thresholds) and the fact that each track 
is self-clocking, reducing skew problems. PE writing is done only 
in a nine-track mode. Basic features of-the PE system are as 
follows (Figure 4-2): 


a. A change in tape polarity at the interface from 
negative to positive is a 1 bit. 


b. <A change from positive to negative is a 0 bit. 


c. There must be a change of polarity between data 


bits of the same polarity (consecutive 1 or 0 
bits) at phase time. 


d. Data density in a PE transport is 1600 bits per 
inch (bpi) of tape travel. 


4-23, For clarification, the term ''change of polarity" is also 
referred to as a flux change or flux reversal. Henceforth, a 
change from negative to positive will be referred to as a positive 
flux reversal; positive to negative, a negative flux reversal. 

As noted above, there must be a flux reversal with each data bit, 
whether it be a 0 or 1. Therefore, 1600 bpi equates to a minimum 
of 1600 frpi in any given channel. (This would occur in the case 
of alternate 0 and 1 bits.) The maximum case would occur with 
consecutive 0 or 1 bits, resulting in 3200 frpi. The flux reversal 
at each bit time accounts for the self-clocking feature of 

PE writing. . 


4-24. Formatting. Phase-encode formatting is illustrated in 
Figure 4-5. The format includes an inter-record gap (IRG) and 
file gap (FG), a data generation and file mark, and identification 
burst. <A block of PE data is preceded and immediately followed 

by a burst of bytes designated preamble and postamble, respectively. 
The sequence for a block of PE data is as follows: 


a. Forty bytes of all 0's (including the parity bit). 
b. One byte of all 1's (including the parity bit). 


c. Data bytes. 


d. One byte of all 1's. 
e. Forty bytes of all 0's. 


4-25. A phase-encoded tape requires an identification burst of 
1600 frpi in the P channel and erasure in all other channels at 
the beginning of the tape. The burst must begin at least 1.7 
inches ahead of the edge ofthe beginning of tape (BOT) 

marker and extend beyond the trailing edge of the marker. The 
load gap requirements are the same as those for NRZI, except 
that the 0.5-inch minimum gap is referenced from the identifica- 
tion burst. The typical distance for a load gap is 3.75 inches. 


Sals at 3200 frpi, written in channels 2, 6, and 7, with chan- 
nels 1, 3, and 4 dc erased. Channels 0, 5, and P, in any 
combination, may be dc erased or recorde the same as channels 
2, 6, and 7. 


\4-26. The PE file mark or tape mark consists of 80 flux rever- 
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BEGINNING OF TAPE MARKER IDENTIFICATION BURST. 
(BOT) THE TRAILING EDGE (LEFT) 
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THE TRAILING END OF THE 
FILE MARK CODE BOT MARKER. 
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40 ALL-ZERO DATA | 40 ALL-ZERO 


BYTES BYTES 
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{ BYTE ) \ BYTE , 


PREAMBLE POSTAMBLE 
Figure 4-5. Phase-Encoded Tape Block Format 


4-27. DUAL-MODE DATA BOARD THEORY (Drawing No. 354040-300) 


4-28. CONTROL SECTION (Sheet 5). The data board control section 
consists of the following circuits: 


a. Read threshold offset voltage. 
b. PE or NRZI selection. 

c. Transport select. 

d. Voltage regulators. 

e. Write voltage control. 


4-29, The threshold circuitry selects a high read threshold when 
writing. RTH2 selects an extra low read threshold, which is helpful 
for reading old tapes. The threshold voltages are determined by 
resistors R14, R15, R25, R21, and R20. The voltage varies in 
relation to S2 (4-11), S2 (5-10), RTHZ, and READ. The transistor 
driven by U17-12 allows some current to be shunted to ground 
through R16. This transistor is on for PE operation, and current 
being shunted in this manner will reduce the gain of U16-1 by a 
factor of two-thirds. The outputs of U16 cause the threshold 
detector of each channel to have a negative or positive offset, 
depending on whether TH- or TH+ is the input. The highest thresh- 
Old can be obtained by closing both S2 (4-11) and S2 (5-10). When 
both switches are open, the lower threshold will be selected. With 
S2 (4-11) closed and S2 (5-10) open, normal threshold detection is 
used. 


4-30. WRITE VOLTAGE CONTROL (Sheet 5). Control for the write 
voltage circuit is provided by the low-true NOR gate U114-8. When 
WTEST or the output of exclusive OR-gate U108-8 goes low, U92-4 
goes low. This low causes Q5 to start conducting. The large 
capacitor, C103, gives the circuit a Miller integrator configura- 
tion. C103 charges to +12V through Q5. L4, which consists of 
ferrite beads, filters the switching noise to prevent it from . 
being applied to the write circuitry. Zener diode CR4 allows the 
write circuitry to be used with both high- and low-speed tape heads 
without changing resistor values in the write-head drivers. The 
high-speed head requires more current, which is provided by clos- 
ing of SW3 (2-7); this increases the current by about 50%. The 
write voltage is supplied to the center tap of the write head. 


4-31. Q2 senses the voltage from the center taps of the write 
head, starts conducting, and supplies current for the erase bar, 
P21-H. Q6 and Q4 form a protection circuit to eliminate glitches 
from the write head when the transport is being powered up initi- 
ally. This could cause data to be erased during the power-on 
sequence, as in the case of a file-protected tape. Initially, Q4 
is on. .As the +12 volts increases, the voltage divider action of 
R284 and R283 will cause the base emitter junction of Q6 to become 
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back-biased, and Q6 will turn off. With Q4 on, the base of Q5 
will not become negative enough to turn on Q5. 


4-32. VOLTAGE REGULATORS. There are two voltage regulators sup- 
plied on the board. Cipher's tape transports will supply either 
+15 volts (Models 70X, 80X, and 100X) or +12 volts (Model 900X) 
to the data board. The regulators are used to reduce the +15 
volts to a regulated +12 volts. SW3 (4-5) and SW3 (3-6) are 
closed when the dual-mode data board is mounted on the Model 900X 
tape transport. 


4-33. CONTROL SIGNALS. RUN comes from the control/servo board as 
a low true signal. It passes through inverter UZ1-4 and triggers a 
one-shot multivibrator, U2. U2-4 provides a positive, 5-us pulse. 


4-34. This pulse will clock D-type flip-flop U18. The D input is 
dependent upon the control signal, HIDEN, which comes from the con- 
trol servo PWB also. Since HIDEN is low true, it causes the data 


PWB to be PE selected. When HIDEN is high false, it initiates the 
NRZ mode of operation. 


4-35. PE OR NRZI SELECTION. Switches S2 (8-7) and S2 (9-6) 

force density selection for test purposes. When both sections of S82 
are open, NRZ is low true. If S2 (9-6) is closed, NRZ will be high 
false, which causes the PWB to operate in a PE mode. When S2 (7-8) 

is closed, the control signal HTDEN will control remotely the 
operable mode of the data electronics. 


4-36. WRITE DATA SECTION. The write data section of the dual- 
mode PWB consists of the following: 


a. Write input register. 

b. NRZI write deskewing circuitry. 

c. WDS and WARS generation circuitry. 
d. Write output register. 

e. Tape head drivers. 


4-37. Referring to Figure 4-6 and sheet 1 of the schematic dia- 
gram, Drawing No. 354040-300, the theory presented herein is based 
on channel P but is applicable also to the eight additional chan- 
nels. The write data interface lines at connector P102 have 220/ 
330-ohm input terminators that provide impedance matching and 
serve as pull-up resistors for the transmitters at the other end 
of the data cable. U112-12, a hysteresis receiver, is used to 
puffer the data lines. The write input register, U105, is used 
to store the incoming data from the interface. The data is 
latched into the write input register when Write Strobe (WSTRB) 
occurs. Referring to sheet 5 of the schematic, the Write Data 
Strobe (WDS) is brought from the formatter/controller. Its fre- 
quency is equal to the data rate in the NRZI mode and twice the 
data rate in the PE mode. 
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Write Data Block Diagram 


NRZI WDS frequency = speed x 800 bpi 
PE WDS frequency = 2 x speed x 1600 bpi 
Date rate = speed x bit density 


4-38. The WDS enters the data board at P102-A and propagates 
through U112-6. R259 and C113 provide noise filtering before the 
WDS fires the one-shot multivibrator, U115-12. The output will be 
a negative 100-ns pulse, which becomes WSTRB and clocks write in- 
put register U112. The exclusive OR gate, U108-3, causes the 
write input register to operate as a toggling J-K flip-flop in the 
NRZI mode for each 1 bit or follow the data bits (1's or 0's) in 
the PE mode, similar in operation to a D-type flip-flop. The con- 
trol signal, Phase Encode (PE), will direct the exclusive OR gate 
as to the mode of operation. 


4-39. The write output register (U99) will be clocked each tran- 
sition time and will store the data from the write input register, 
U105. The clock for U99 is derived basically from the WDS also. 
The output of U115-12 (sheet 5) also goes to the low true NOR gate, 
U114-4. The output of U114-6 will be a negative 100-ns pulse 
designated CYCLE P. This signal will initialize the operation of 
the NRZI write deskewing circuit. 


4-40. NRZI Write Deskewing Circuit. This feature of the data 

PWB eliminates the need for nine adjustable one-shot multivibrators. 
The NRZI deskewing circuits make allowance for the gap scatter 
present in the write head. Electronically, the writing of each 
track is adjusted so that the final result is a precise vertical 
character written on the tape. 


4-41. The circuit consists of a voltage-controlled oscillator, U89; 
synchronous, four-bit counter, U91; and a 256-bit, bipolar, pro- 
grammable ROM (32x8 PROM), U90. The output frequency of the oscil- 
lator is controlled by the external capacitor, C92, which is chosen 
to match the tape transport speed; the resistor divider consisting 
of R213 and R212 restricts the frequency range of operation. U89-6 
is the chip Enable input and goes low when the CYCLE P signal 
asynchronously clears the four-bit counter. The counter controls 
the address inputs of the PROM. The output of the PROM is all l's, 
except for the specific channel that is being written. Channel 2 
has a fixed count of eight, provided by exclusive OR gate U109-8. 
(Channel 2 was picked as the reference channel because it is the 
center track of the write head.) 


4-42. The clock for the counter is supplied by the oscillator. 
The counter will count from 0 through 15; at this time, the carry 
output of the counter will disable the oscillator at U89-6. The 
counter increments on the positive edge of the clock, and the 
PROM writes on the negative edge. The write skew should hold 
near 6% of the byte time. (The PROMs are serialized with the 
tape head assembly, and they must be replaced as a pair if the 
need arises.) 
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4-43. There are four write head drivers following the write out- 
put register. The inner two head drivers are used for both PE and 
NRZI operation, while the outer two head drivers are used only for 
NRZI operation. P21-N and P21-K are attached to the write head 
winding with center taps (shown on sheet 5 of the schematic) P21-A, 
B, D, E, J, M, R, U, X. The control signal, NRZ VCC, is enabled 
by Q3, which activates the two head drivers, U96-10 and U96-14. 


4-44, In the NRZI mode, an extra interface ‘signal is required to 
write the longitudinal redundancy check character (LRCC) eight 
character spaces after the last data character. This signal is 
called Write Amplifier Reset (WARS) and enters the data board at 
P102-C. After propagating through U112-8, it is noise filtered 

by R258 and C112. The one-shot multivibrator, U115-4, outputs a 
negative 100-ns pulse to U114-3. This generates the clock for the 
write output registers. The WARS pulse also passes through U112-10 
and U114-12 to give the signal, Clear Write Buffer (CLRWB). This 
pulse is applied to the Direct Clear inputs of the nine write in- 
put registers and sets them to a reference condition awaiting the 
next data character. The reference condition ensures erasure of 
the tape in the interrecord gap. 


4-45. READ SECTION ‘(Figure 4-7 and Sheet 2, Drawing No. 354040-300). 
The read section of the dual-mode data PWB consists of the following 
circuits: 


a. Nine read amplifiers (PE or NRZI). 
b. Signal threshold detection. 

c. Phase-encode envelope detection. 
d. NRZI Read Data strobe generation. 
e. Read output register. 


4-46. The read section theory presented herein pertains specifi- 
cally to the P channel but_is applicable to all nine read channels. 
The first read amplifier (U80) hee an approximate gain of 200, a 
bandwidth of 700 kHz, external frequency compensation, and no 
crossover distortion. The gain is set by R60 and R63, in the 
feedback circuit of the general-purpose 709 operational amplifier. 
The read signal from the tape head is offset approximately -12 mV 
by the resistor divider network, R262 and R263. This is accom- 
plished by connection of the center tap of the read head to this 
resistive divider. One end of the read head winding is left dis- 
connected, and the other end is tied to the input of the ampli- 
fier. (The reason for offsetting the input is to eliminate the 
crossover distortion commonly present on the output of 709 
operational amplifiers. This type of distortion cannot be 
tolerated in the reading of phase-encode data.) After amplifi- 
cation, the offset voltage will be approximately -2.5 volts. 
Capacitor C60 blocks the dc offset from the input of U33-3. 
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4-47. The second stage of amplification is a TL082, JFET, input 
Operational amplifier whose characteristics include high input 
impedance, unity gain bandwidth, internal frequency compensation, 
continuous short-circuit protection, and low input bias and off- 
set currents. The amplifier has a read gain potentiometer in the 
feedback circuit. The gain can vary from unity to 11 over a speed 
range of 12.5 to 125 ips, even with the different read heads. The 
higher the transport speed, the less the gain required. Therefore, 
with the lowest gain there will be the greatest bandwidth at 125 
ips. High read gain and narrow bandwidth are needed for optimum 
performance at 12.5 ips. The adjustment of R203 through R211 is 
the only read gain adjustment for both PE and NRZI operation. 

This adjustment can best be made by writing all 1's at 800 bpi 
(NRZI), monitoring TP-30 through TP-38, and setting the signal 
level for 8 volts peak-to-peak. 


4-48, The next stage, U33-7, is a low-pass, active filter. The 
low-pass elements are R62, R61, and the two capacitors, which 
change with speed, on header A6. Capacitor .C59 and resistor R92 
help to maintain a low-input offset voltage. The output of the 
low-pass filter goes to threshold detectors U27 and comparator 
U30-7. In the signal path to the comparator is a differentiator 
consisting of A6 (8-7) and R54. The signal path through R51 
goes to the inputs of the dual-voltage comparator, type LM319. 
The other input to the U27 comparator is tied to the read thres- 
hold circuit. 


4-49. Threshold detectors U27-7 and U27-12 each have a dc offset 
voltage tied to U27-10, which is TH-, and U27-4, which is TH+, re- 
spectively. The two threshold voltages are set by U16 and associ- 
ated circuitry (sheet 5 of the schematic). The read signal output 
of U33-7 is compared with the threshold reference, and when the 
positive read signal exceeds the threshold offset, U27-7 will go 
high. If NRZI mode is selected, the high will be transferred as 

a low by U31-6. Exclusive OR-gate U37-3 has the input condition 
of U37-1, which is high, and U37-2 is low when the read signal is 
a positive peak at U33-7. Thus, the output of U37-3 will be high. 


4-50. If the read signal input to U27-9 is a negative peak, then 
U27-7 would stay low and the state at U37-2 would be high. Hence, 
the output at U37-3 would be low. The output of the exclusive OR- 
gate has the characteristic that the signal transition is in the 
same direction (negative-going) for both positive and negative 
peaks of the NRZI read signal. 


4-51. The next group of components in the signal path consists 
of R45, Al (1-14), and R39, which provide filtering action for 
the switching noise created by low-pass filter U30-7. The signal 
is inverted and delayed slightly before going to the clock input 
of U26-3, a D-type flip-flop. The initial condition of U26-6 is 
low. 


4-52. Low true NOR gate U31-3 provides the D input to U26-2. 
Whenever data has been detected, U31-3 goes high. The signal goes 
through two inverters and is integrated by R43 and the capacitor 
on header Al (7-8). Once the threshold of hysteresis gate U25-5 
is reached, the input to D-type flip-flop U26-2 goes low. When 
the D-latch is clocked, output U26-6 goes high. 


4-53. The interface, P103-1, is driven by a power buffer NOR-gate 
with open-collector output. When either input to U35 goes high, a 
low is transferred to the interface and interpreted as a 1 bit. 
The interface remains low until CLR# clears flip-flop U26. When 
reading a 0 in the NRZI mode, the D flip-flop is clocked, but the 
D input, U26-2, is high. Hence, output U26-6 remains low, and 

the output of NOR gate U35-4 stays high. A high logic level at 
the interface is interpreted as a 0 bit. 


4-54. AND gate U24-8 is used to pass the phase-encode data. The 
input, U24-9, is the control signal Phase Encode Select (PESEL), 
which is high true for PE operation. The other input, U24-10, is 
high when data has been detected in the channel. Low true NOR 
gate U31-3 goes high and is inverted by U28-12. Capacitor Al (6-9) 
was intially charged to +5 volts. After about two bit cells of 
the preamble, Al (6-9) is sufficiently discharged to cause U25-8 
to go high. For al bit, U24-11 will be high, and NOR gate U35-4 
will go low. Just the opposite is true for a 0 bit. The output 
of U25-8 is the channel envelope detect output for the PE mode, 
Data In Channel - Phase Encode (XINCHIP). 


4-55. The nine-channel envelope detect signals go to U23-1 (sheet 
5), an analog majority gate. The analog voltage is varied for 
some channels by the different resistor values on-input U23-3. 
Channel P has a 10 K-ohm resistor, R34, in series for detection 

of the identification burst. Note also that chanels 3, 6, and 7 
have 33K-ohm resistors in series with the input; thus, a file 
mark will enable the circuit also. U23-1 will slew to a positive 
level after two or three bits have passed through the read chan- 
nels. This high is passed through some subsequent logic to give 
control signal PESEL, which enables AND gate U24-9 (sheet 1). 


4-56. NRZI Read Gate and RDS Generation (Sheet 5, Drawing No. 
354040-300). All nine channels generate a signal BITINCH (P-7), 
which means a NRZI 1 bit has been detected in the respective 
channel. The first channel to detect data will cause U4-9 to go 
high. U4 and U13 are configured as a latch, which is reset at 
CLR@ time. The high at U4-9 goes to the D input of U8-6. U8-9 

is clocked by a signal generated from Yl, the crystal oscillator, 
and is 64 times the data rate in the NRZI mode. The high on the 

D input is transferred to the Q output, U8-7, at clock time. Note 
that U8 would be disabled when the data board is PE selected, be- 
cause a low would be presented on the clear input, U8-1l. In the 
NRZI mode, U8 is enabled. When the Q output is high, the two 
counters, U12 and U15, are allowed to start counting the clock 
pulses applied to their clock inputs. Prior to this, the counters 
are loaded with a set count. The operation of the switches on the 
lead inputs is as follows: both open, read gate = 12% of byte 
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time; SW1 (1-16) open, SW1 (2-15) closed, read gate 
time; SW1 (1-16) closed, SW1 (2-15) open, read gate 
time; both closed, read gate = 50% of byte time. 


25% of byte 
37% of byte 


4-57. When the carry output of U15-15 goes high, the next clock 
pulse will cause the D-type flip-flop, U8-15, to store this high. 
Two clock times then elapse before U5-12 goes low. On the, 
fourth clock, U8-10 goes high and, with NRZI selected, U9-3 out- 
puts the Read Data Strobe (RDS) to the formatter. The fifth clock 
time after U15-15 went high initiates CLR#, which clears the NRZI 
read output registers. At CLR# time, the U4-9, U13-6 latch is re- 
set. This latch will now wait for the next BITINCH signal to go 
true at the next byte time. | 


4-58. TEST SECTION. The test section of the dual-mode data board 
consists of the following circuits: 


a. Crystal oscillator. 
b. Two 16-bit counters. 
c. Read skew indicator. 
d. Switch settings. 


4-59. With the Cipher dual-mode data PWB, it is possible to write 
all 1's on a tape without the use of external test equipment. 
There is a visual indication of out-of-tolerance read skew, and a 
variety of DIP switch settings is available to aid the technician 
in troubleshooting. 


4-60. The test circuitry is located on sheet 5, Drawing No. 
354040-300. The crystal, Yl, supplies the clock for two counters, 
Ull and U7. Each counter contains four flip-flops and a divide- 
by-eight counter. When SW1 (3-14) is closed,-the crystal oscil- 
lator frequency will be supplied to the NRZI Read Data Strobe 
generation circuit and to the divide-by-eight counter clock input, 
Ull-1. When SW1 (4-13) is closed, the crystal frequency will be 
divided in half before application to the above circuits. Closing 
of SW1 (5-12) will provide the proper WDS frequency to test write 
3200 fci for PE testing. Closing of SW1 (6-11) will provide the 
proper data rate to test write 800 fci for NRZI testing. When 

SW1 (8-9) is closed, the write head and erase bar current are 


enabled. 
| CAUTION | 


Closure of SW1l (8-9) bypasses all file- 
protect circuits. To provide test tapes or 
other needed recorded data, ensure that this 
switch is closed only when tape erasure is 
desired or immaterial. 


4-61. All tapes will be written with this SW1 (8-9) closed. This 
switch also provides control signal W TEST, which goes to the 
Direct Set inputs of the write input registers shown on Sheet l. 

The output of the write input registers is such that all 1's are 
written on the tape. 


4-62. The clock for the write output registers is supplied by the 
output of the second counter, U7. The clock is passed through 
U10-4, U13-3, and U114-5 to generate CYCLE P. 

4-63. Another feature of the dual-mode data board is the skew 
indicator. The one-shot multivibrator, U2, will detect a skew 
overflow. U2 fires whenever U18-5 goes high, and another BITINCH 
signal sets the U4-U13 latch after the latch has been reset by a 
high setting of U8-2. Deskewing of even just one channel. will 
cause the LED indicator to illuminate. 

4-64. Closing of SW1l (7-10) allows TP-10 to display the read 
skew waveform. This will show the read skew within 10% of a byte 
time for normal operation. The switch should be left open £OT 
NRZI operation. 

4-65. CONTROL/SERVO PWB 


4-66. The control/servo PWB (Figure 4-8) is a multilayer board 
with a ground plane in the center to reduce system noise and the 
need for bypass capacitors. It incorporates circuitry for the 
following: 


a. Power supply 
b. I/0 status indication 
c. Microcomputer 
d. Analog-to-digital converter 
e. Vacuum control 
f. Capstan servo control 
Servo simulator 
h. Transducer converter 
i. Takeup and supply reel servos 


j. File protect and EOT/BOT sensors 


4-67. POWER SUPPLY. By means of a fixed-frequency, pulse-width- 
modulation, voltage-regulator control circuit, the power supply 
produces all required analog and digital supplies from its 48-Vdec 
input. They consist of +12- and +5-volt regulated supplies, which 
are used also by the data circuitry, as well as an unregulated +15- 
volt supply. These supplies are short-circuit protected and will 
execute a reset condition if Vcc drops below 30 volts. 


4-68. Switching Regulator (Figure 4-9 and Sheet l, Drawing No. 
354012-300). The SG3524 integrated circuit (U97) is a fixed- 
frequency, pulse-width-modulation, voltage-regulator control cir- 
cuit. Operating frequency, which is determined by R339 and C168, 
is 25 kHz. U97 is used in a push-pull circuit configuration in 
the transformer-coupled dc-to-dc converter. 


4-69. Each U97 circuit includes an on-chip regulator, error ampli- 
fier, programmable oscillator, pulse-steering flip-flop, high-gain 
comparator, and current-limit sensing and shutdown circuitry. Volt- 
age regulation is produced by varying the duty cycle of the square- 
wave outputs at E, and Ep: 


4-70. The square-wave outputs of E, and Ep are applied to the 
bases of switching transistors Q56 and Q57, respectively. These 
transistors turn on and off to supply current to the primary of 
transformer T4. Q54 and Q55 are normally conducting when output 
switching transistors Q56 and Q57 are off. This reduces the 
storage time of the switching transistors, thereby allowing a 
faster switching rate. 
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4-71. The secondary of T4 consists of full-wave bridge rectifiers 
and inductive input filters. The fundamental frequency filtering 
is accomplished by L7, L8, and L9. Transformers Tl, T2, and T3, in 
conjunction with C160 through C165, filter out the high-frequency 
noise caused by the switching regulator. The +5-volt output, 
adjustable by R367, is set’ at +5.00 (40.1) volts. The +12-volt and 
-5-volt outputs are regulated by VR1 through VR5. The -5-volt out- 
put is used by the EPROM's, and the V15 RAW supply is used by the 
vacuum-valve control circuitry. The outputs of VR2 and VR3 supply 
+12 volts to the data board. The VRAW 15 signal is switched on by 
control signal V14SW and is sent to the intermediate sections of 
the servo loops. 


4-72. The reset line (U96-14) RES is controlled by the +5-volt 
supply, the +48-volt Vcc unregulated input, and the current limit 
protection of the primary winding of transformer T4.. To. initiate -a 
+5-volt reset condition, the charge on C166 must decrease until the 
low-input threshold of U96-1 is obtained. This will cause the 
reset line (RES) to go low true. The +48-volt reset condition is 
sensed by comparator U95-1,which goes low when the unregulated +48- 
volt input is less than 30 volts. 


4-73. Current Limit Protection. Zener diode CR103 (6.8V) is used 
to produce a reference voltage to the inverting input, U95-6. When 
U95-1 goes low, the low will be transferred by U95-2 as a low and 
then inverted twice to give RES low true. Current limit protection 
for the primary of transformer T4 is accomplished by R405 and 
U9S-14. Sufficient current flow through R405 will cause U95-14 to 
go low, following the signal path through U95-2, U90-2, U96-4 to 
give RES low true. The Reset line (sheet 14) resets hex D-latches 
U81, U90, and U92A. It also goes to the control switch assembly, 
where it initially turns the LED's on during the power-up sequence, 
RES true resets D-latches U40, U51, U53, U58, and U69 (sheet 15). 


4-74. Microprocessor-Controlled Shutdown. The Model 900X provides 

a microprocessor-controlled, power-failure sequence. Power supplied 
to the data board is shut off and is used by the control servo board 
to control the motion of the capstan and takeup and supply reel 
motors. Comparator U95-13 (sheet 1) uses the reference voltage sup- 
plied by zener diode CR103 for its inverting input, U95-10.— The non- 
inverting input, U95-11, monitors the voltage in resistor divider 
network R368, R386, and R387. When U95-13 goes low true (LOWV) , 
transistor switches Q52 and Q51 open, cutting off power to the data 
board. LOWV is one of 32 machine status signals monitored by the 


microcomputer (sheet 14). 


4-75. 1/0 STATUS INDICATION. In the case of remote commands, 
REWIND and ON LINE status indications are not directly controlled 
by the microprocessor. During the initial power-on sequence, RES 
is low true and resets D-latch U92 (sheet 14, Drawing No. 


354012-300). After the power-on sequence is completed, the trans- 
port will be off line, and the REWIND command will be false. 
D-latch U92 is clocked by C7, one of eight microprocessor- 
controlled clocks derived from demultiplexer U91-7. The function 
of the latches is to speed up the presentation of the status to 
the formatter and/or controller. 


4-76. When the DO bit is high at C7 clock time, On-Line (ONLS) 

will go low true. This would be the case if the ON LINE pushbut- 
ton on the control switch assembly is pressed. Under the condi- 
tions of being selected and on line (SLTONL true), an Off-Line 

(OFC) input at the interface line will reset U92 to cause ONLS to 

go high (false). When the Dl bit is high and the C7 clock occurs 
simultaneously, RWDG will go low (true). This would be the case 

if the REWIND pushbutton on the control switch assembly is pressed. 
The transport will rewind when given a remote RWC if the load 

point indication is false and the transport is selected and on line. 


4-77. The microcomputer monitors the operating status of the 
transport and places this information on data lines D2 through D7. 
At Cl clock time, hex D-latch U40 (sheet 15) transfers this infor- 
mation to interface connector P101 via some gating logic. The 
status outputs are [DP, EOT, FPT, DDI, RDY, and OPT. The input 
interface has _ the standard 2202/3302 terminator networks. Inputs 
ISEL, TIOVW, ISWS, ISFC, ISRC, IDDS, and TOPTC are monitored by 
the microcomputer. This is done by means of the four-to-one multi- 
plexers, U44, U55, U62, and U71 (sheet 14). For any given input 
condition, the microprocessor will interpret and perform the oper- 
ation that is commanded by the formatter and/or controller. 


4-78. MICROCOMPUTER (Figure 4-10 and Sheet 13). The microprocessor 
is the controlling entity in the Model 900X transport. It starts 
up when power is applied to the transport, addresses location 0 in 
memory initially, and is given an instruction. The instruction may 
be to jump to another location in memory, change a register, output 
a command, etc. There are about 500 different instructions in mem- 
ory. The microprocessor obtains these instructions by way of 
address lines AO through A15 and data lines DO through D7. The 
instruction is fetched from memory by enabling of MI and interpre- 
tation of data lines DO through D7. The actual data obtained by 
the fetch cycle will be read when MT goes false. 


4-79. Memory Request (MREQ) goes true when the microprocessor 
(Z-80) is reading or writing from memory. Locations 016 through 
7FF16 in memory are set aside for the EPROM's. The RAM addresses 
are 200016 through 20FF16. The 2708 EPROM is a 1024 x 8-bit 
device and is erasable by ultraviolet light. The 2111 is a 1024- 
bit (256 x 4) static MOSRAM with a common 1/0 -and output disable. 
When I/O request (TOREQ) goes true, it tells the microprocessor to 
read or write to the output port. The RD and WRT lines are strobed. 
The write command line, WR, causes the microprocessor to output 
data on lines DO through D7. The READ (RD) command line would 
cause data to be input to the microprocessor on data lines DO 
through D7. 
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Figure 4-10. Microcomputer, Block Diagram 


4-80.. EPROM's. U94 (sheet 13) is the EPROM chip select decoder. 
It chooses the EPROM which will be used in the execution of an 
instruction. Address bits A13 through A15 will be input to U93, a 
decoder. According to the binary number presented on its A, B, and 
C inputs, U93 will cause ROM, RAM, OUTS, and INS to go true. When 
the ROM output is true, it will enable one input to U94, and 
address bits All, A10 will complete the binary number. This will 
present the option of selecting either EPROM U45 or U46. 


4-81. The EPROM's have a self-test program stored in memory. This 
test program will check for proper operation of the microprocessor, 
RAM's, and EPROM's each time the transport is powered up. During 
power-up, all indicators will be on for approximately 1 second. 

The type of failure which has been detected will initiate a unique 
pattern of illuminated panel indicators and can then be matched 
against a list of fault indications (Section VI). The purpose of 
the self-test program is to minimize damage to tape or machine by 
detecting certain fault conditions and disabling machine operation. 


4-82. Crystal Oscillator (Sheet 13). The timer chip (U72) 2-80- 
CTC is programmed by the microprocessor to generate four clock sig- 
nals. The timer is synchronized to an initial frequency by the 
3.840-MHz crystal oscillator, Yl. The clock signal (I) is used by 
the microprocessor and the timer. ZC/T91 is the 30-kHz clock used 
by the servo sections; ZC/TOO is frequency divided by two D-latches, 
U78 (sheet 15), to obtain the 5-kHz frequency for the capacitive 
transducers, EOT/BOT sense, and phase quadrature circuits. Inter- 
rupts are controlled by the microprocessor and the CLK/TRIGO through 
CLK/TRIG3 signals of the timer and program command. 


4-83, MICROCOMPUTER INTERFACING (Sheets 14 and 15, Drawing No. 
354012-300),. The microprocessor controls the data paths for the 
different functions of the transport. It controls the time at 

which statuses are reported (e.g., EOT/BOT and the rewind sequence), 
the motions in the test mode, FWD and REV cycles, and the loading 
and unloading of the tape. While the microprocessor does not do the 
actual servo loop stabilization, it gates the proper circuitry to 
allow control of tape speed and positioning within the vacuum 
columns. 


4-84, Microcomputer Input Registers. All of the 32 transport 
statuses are sensed by four-to-one multiplexers U44, U55, U62, and 
U71. The different inputs will give status indications of trans-~- 
port operation at any given time. The binary code generated by 
address lines Ag, Ay will result in selection of two input signals 
on the multiplexer input lines. Ag and Aj, both low, will cause 
1CO and 2CO inputs to be transferred to the microprocessor. If Ag 
and A, are both high, 1C3 and 2C3 are read by the microprocessor. 


4-85. Since the data lines are bidirectional, there must be an 
address decoding scheme for selection of the proper input register 
at the proper time. The four multiplexer chips are enabled by the 
logic of AND gate U70. When As goes low, the status indications 
are made available to the microprocessor via data lines Do through D7. 
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4-86. Control Switch Assembly. The control switch assembly con- 
sists of two integrated circuits, LED indicators, and pushbutton 
switches. Input lines AO through A2 address each switch which has 
a binary code identification. Code 000 corresponds to the LOAD 
switch and 111 to the TEST switch. The two integrated circuits 
decode the output indicator displays and encode the switches that 
are pressed. The DO line monitors the state (on or off) of the LED 
associated with the switch. C3 is pulsed low, telling the switch 
panel when to turn a LED indicator on or off. Reset (RES) illumi- 
nates all indicators when power is first applied. Set Write Enable 
(SWEN), when low true, reads data from the indicators. When SWEN 
is false, data is read from one of the switches. 


4-87. Microcomputer Output Register. The output register consists 
of six hex D-latches, U40, U81, U90 (sheet 14), U58, U69, and U51 
(sheet 15); one demultiplexer, U91 (sheet 14); and one multiplexer, 
U80 (sheet 15). The demultiplexer chip, U91, is used to generate 
the clock pulses for the six hex D-latches. The binary code set 

by address lines es As, Ag will determine the active time of clock 
pulses Cg through C7. The Q outputs of U8] and U90 are initially 
set low. They are clocked by CO and C2, which are microprocessor- 
controlled clocks. The Q outputs are controlled by the statuses of 
the data bits on data lines DO through D7. At clock time, the out- 
puts will be set and will control different functions of the 
transport. 


4-88. The CPSCO and CPSC1 signals set up a binary code (Table 4-2) 
which controls the ramp generation circuit. There are four pos- 
Sible condtions: | 

a. No capstan motion 

b. Ramps FWD 

c. Ramps REV 

d. Ramp generator controlled by interface command 
4-89, These two lines go to U80 (sheet 15, Drawing No. 354012-300), 
a four-to-one multiplexer which decodes input commands CPSCO0, CPSC1, 
and SF to give the transport the proper motion command. Basically, 


U80 controls FWD-REV direction commands and the selection of remote 
commands. 


NO 
COMMAND MOTION 


Table 4-2. Ramp Generation Binary Code 


4-90. Microcomputer Output Register. REWUP, REWCLAMP, and REWDN 
are control signals to the ramp generator circuit (sheet 2). $12 
and S13 control FET switches which gate the analog circuitry of 

the servo section. When powered on, Enable 2, 3, and 4 go to the 
capstan and the supply and takeup reel servos to allow microproces- 
sor control over them. Connector P29 goes to the blower motor, 
and when U90-10 goes high the motor will be enabled. V15 SW enables 
Q53 (sheet 1) to provide unregulated 15-volt power to the intermed- 
late sections of the servo loops. The other three hex D-latches, 
US1, U58, and U69, transfer control signals to the transport cir- 
cuitry. U58 outputs are Sj through S6, which go to the low-level 
sections of the capstan and takeup servos to control the FET 
switches. U69 outputs S7 through S11 control the FET switches in 
the low-level sections of the supply reel servo. U69 outputs 
VALVE HVO and VALVE HV1 are used by the vacuum valve control cir- 
cuitry (sheet 12). Hex D-latch U51 transfers the following con- 
trol signals: SSELO through SSEL2, which address demultiplexer 
-U48 (sheet 12) and select the inputs to the A/D converter; VALVE 

0 and VALVE_1, which control the opening and closing of the vacuum 
valve; and Read, which is sent to the data board to control the 
read/write electronics. 


4-91.  ANALOG-TO-DIGITAL (A/D) CONVERTER (Figure 4-11 and Sheet 12, 
Drawing No. 354012-300). The FET switches on the left of the sche- 
matic allow the analog-to-digital converter to sample eight dif- 
ferent inputs. The microprocessor selects the input to be sampled 
and the frequency of sampling. The analog signal inputs may be 
positive or negative. D multiplexer U48 allows the microprocessor 
to turn on a FET switch when the A, B, C inputs are addressed in 
binary form. When the inputs are 000, oe will be low true and en- 
able the ramping FET switch. When the inputs are 111, Yo will be 
low true and will enable the +XOFF FET switch. 


4-92. U38 is an inverter which inputs to comparator U39-2. The 
Signal at TP32 will indicate the polarity of the input analog sig- 
nal. SNEG will be high if the input signal is negative, low if the 
input signal is positive. The output of comparator U39-2 also 
enables the FET switch when the input analog signal is positive. 

The FET switch allows use of common circuitry for positive and neg- 
ative analog signals. 


4-93. U38-12 is an absolute value summer. Its output is one- 
quarter of the input analog signal, except for SUERR and TUERR, for 
which they are one-eighth of the original input signal. This is 
determined by the resistors in series with FET switches U36 and 
U37. The output of the summer is always positive and is sent to 
three comparators: U39-11, U39-9, and U39-7. The inverting inputs 
are connected to a resistive ladder network. The comparator out- 
puts go high if the input from the absolute value summer exceeds 
the voltage supplied to the inverting input by the voltage divider. 
Consequently, TP37 will go high if the input is greater than 0.5 
volt, TP38 will go high if the input is greater than 2.0 volts, and 
TP39 will go high if the input exceeds 8.0 volts. These signal 
levels are sent back to the microprocessor for evaluation via four- 
to-one multiplexers U44 and U62. 
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Figure 4-11. Analog-to-Digital Converter, Block Diagram 


4-94, RAMP GENERATOR (Figure 4-12 and Sheet 2, Drawing No. 354012- 
300). Hex D-latch U81 (sheet 14) initiates the CPSCO and CPSC1 
control signals. In turn, CPSCO and CPSC1 address four-to-one 
multiplexer U80 (sheet 15). U80 issues the RNFWD and RNREV com- 
mands. In addition, RUN is sent to the data board. The RNFWD 

and RNREV signals are sent to the ramp generator on sheet 2. 


4-95. The motion command goes through isolation diodes CR98 and 

CR99. Operational amplifier stages U32-4 and U32-3 buffer the sig- 
nal prior to acceptance by the ramp generator. Potentiometers 

R244 and R243 are, respectively, the forward and reverse speed adjust- 
ments. 


4-96. The ramp generator circuit is basically an operational ampli- 
fier integrator with a variable slope. U32-12, U32-10, R242, and 
C116 are the more important components of the circuit. The output 
of U32-12 (RAMPING) is one of eight signals (sheet 12) processed by 
the A/D converter. The nominal ramp time at 75 ips is 5 millisec- 
onds, but, because of circuit roll off and mechanical factors, R242 
is set for 4.5 milliseconds at TP27. The Ramp signal output, U76-3, 
is sent to the low-level section of the capstan servo loop and to 
the A/D converter. 


4-97, The Rewind ramp circuitry centers around operational ampli- 
fier integrator U76-12. REW CLAMP is normally high true, causing 
Q58 to be conducting’ and clamp output U76-12 to ground. Two control 
signals, REWUP and REWDN, allow a different ramp time when starting 
to rewind and when ramping down from rewind speed. This time dif- 
ferential is brought about by R340. and R341, and the ramp-down time 
is approximately six times faster. Diode CR101 is used for tempera- 
ture isolation. 


4-98. CAPSTAN SERVO, LOW-POWER SECTION (Figure 4-13 and Sheet 11, 
Drawing No. 354012-300). The drive to the motor is controlled by 
the FET switch and control signal S1. When the FET switch is off, 
the motor still receives current feedback coming through R247. 

The current feedback is of such phase as to keep the capstan motor 
from rotating. In this static condition, the capstan motor voltage 
should be approximately 0 volts. 


4-99. Operational amplifier U46-4 produces the error signal ob- 
tained from summing of the tachometer feedback with the ramp input 
signal. The output at U46-4 indicates how much current is driving 
the capstan motor at any point in time, assuming Sl has enabled the 
FET switch. The error signal is amplified and causes the capstan 
motor to maintain a constant velocity. When S1 enables the FET 
switch in the absence of a ramp input, the motor will tend to creep 
because of the offset voltages developed in the servo loop. R250, 
the offset adjustment pot, is adjusted to cancel out the offset 
voltage. The loop is then stabilized and ready for normal 
operation. 
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Figure 4-12. Ramp Generation, Block Diagram 
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Figure 4-13, Capstan/Servo, Low-Power Section, Block 
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4-100. Ramp input polarity will be different for different direc- 
tions of rotation. The ramp error signal at U46-4, one of eight 
Signals processed by the A/D converter, is used by the microprocessor 
to control capstan motor velocity linearity during acceleration or 
deceleration of the motor. 


4-101. The network consisting of R291, R292, R293, C127, C128, and 
U46-10 is a low-pass active filter with a rolloff of 3 to 4 kHz. 

The purpose of this filter is to eliminate any tachometer resonance 
problem or high-frequency ripple, introduced by the H-bridge switch- 
ing network, which would come from the capstan current feedback loop. 


The CPSTN D signal is sent to the intermediate section of the cap- 
stan servo loop. 


4-162. SUPPLY AND TAKEUP REEL SERVOS AND CAPSTAN SERVO, INTERMEDIATE 
SECTION (Sheets 3, 5, and 7, Drawing No. 354012-300). A clock sig- 
nal (ZC/TO1) with a frequency of 60 kHz is used to clock the 

D-latch (U4). Its output is sent through a series of inverters and 
becomes Bl and B2. Bl and B2, which are 180° out of phase with each 
other, are used to enable one side of AND gates U8 and U10 (sheet 3). 
They are also used by the intermediate sections of the takeup and 
supply reel servo sections. 


4-103. The output of U4 is also processed by a triangular wave gen- 
erator, Ul and U2. The output of U1-6 is a dc bias voltage that is 
applied to U2-3. This bias voltage causes the triangular waveform 
to be symmetrical about the voltage reference. The rise-to-fall 
time ratio is one to one. The voltage divider consisting of R3, R4, 
R6, and R7 offsets the triangular waveform in plus and minus direc- 
tions. This signal, f- and f+, is common to all three servo circuits. 


4-104. The CPSTN D signal is brought in at U5-14, which, in conjunc- 
tion with U5-3, comprises a slew-limiting circuit. Amplifiers U7-2 
and U7-13 comprise an analog-to-pulse-width modulation converter. 
This square wave, in conjunction with Bl and B2, causes transformer 
drive transistors Ql through Q8 to turn on and off. Because of the 
variable duty cycle, the times of conduction for these transistors 
may not be the same. The outputs of U7-2 and U7-13 are 180° out of 
phase with each other (Figure 4-14). The switching of U7 ensures 
that the two signals will not overlap in time; in fact, there is a 
3 to 4-microsecond separation. With an equal duty cycle signal at 
U7, the voltage across the capstan motor will approximate 0 volts, 
and there should be little or no capstan motion. 


uziz J LJ Ley 
eee Led 


Figure 4-14. Outputs of Amplifiers U7-2 and U7-13 


} 180° OUT OF PHASE 


4-105. The transformer primary windings are driven by transistors 
Ql through Q8 in a push-pull fashion. For example consider Q4 and 
Ql in Figure 4-15. This produces current flow through T2-A, which 
turns on switching transistors Q9 and Ql11 (sheet 4). 


4-106. Al (sheet 3) consists of the primary windings which turn the 
switching transistors of the capstan servo on or off. T4-A turns 
off servo transistors Q9 and Ql1l, and T2-A turns them on. TI1-A 
turns on servo transistors Q10 and Q12, and T3-A turns them off. 
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Figure 4-15. Push-pull Operation of Transistors Ql through Q8 


4-107. CAPSTAN, TAKEUP, AND SUPPLY REEL SERVOS, HIGH-POWER SECTION. 
The secondaries of transformer Al (Figure 4-16 and Sheet 4) actually 
supply current to the switching transistors of the H-bridge con- 
figuration. The secondary output is rectified by diodes and drives 
the base of the respective transistor. The transistor is turned 

on for the complete pulse period of U11-8 (Figure 4-15). 


4-108. Because of the switcher configuration, the transistors are 
turned on and off at 30 kHz, and there is a large amount of current 
conduction through the transistors. C29 through C31 filter the 
glitches caused by the transformer switching. In addition, flyback 
diodes CR25 through CR28 protect the transistors against the induc- 
tive kick caused by the inductors and transformers. The network 
consisting of Ll, L2, C26, and C27 comprise a filtering circuit 
which takes the square-wave input and transforms it into a low- 
frequency sine wave displaced by 25 Vdc. This minimizes RFI and 
protects the transistors by limiting the current used by them. 


4-109, A basic description of the H-bridge operation can best be 
shown by referring to Figure 4-17. Q10 and Q12. are switched on 
together, and Ql1l and Q8 are switched on together. By turning the 
transistors on in pairs in this way, the H-bridge circuit reverses 
the current driving the motor, providing a means of driving a dc 
motor in either direction with a single-polarity power supply. 


4-110. The circuitry at the bottom of sheet 4 monitors the current 
of the capstan motor. C10 and Cll filter the 30-kHz switching fre- 
quency, and R54 and R55 sense the motor current. The voltage at — 
TP2 is proportional to the capstan motor current. The other circuit 
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Figure 4-17. H-bridge Operation 


shown around U6 is for current-limit protection of the capstan motor. 
When the capstan motor is drawing too much current, I},4 goes low to 
disable the intermediate section of the capstan servo loop. 


4-111. SERVO SIMULATOR. The servo simulator is representative of 

an ideal servo, and the transport reel servos can only approximate 
the servo simulator outputs (+XOFF and +IOFF). The circuit consists 
of quad operational amplifier U31 and output buffer stages U30. 

The circuit configuration comprises an active filter with a 5-pole, 
2-zero-transfer function, so the capstan ramp input signal is used 
to give an ideal representation of an ideal servo. The #XOFF 
outputs correspond to the proper positions of the tape within the 
vacuum columns. The +IOFF signals indicate the amount of current 
needed by the ideal servo to overcome inertia and to take up or 
supply more tape to the vacuum columns. These Signals are sent 

to the low-level section of the takeup and supply reel servo cir- 
cuits (sheet 11). +XOFF is sent to the A/D converter (sheet 12) also. 


4-112. TRANSDUCER CONVERTER (Figure 4-18). A crystal-controlled 
signal (CSCHOP) is used to drive a sawtooth waveform generator, 
U26. Rise-to-fall time ratio is three to one. U26-10 applies a 
dc bias voltage to U26-13, causing the waveform to be symmetrical 
about a reference line. This waveform is sent to both capacitive 
transducers. The capacitive transducer can be considered a vari- 
able capacitor with a range of 100 to 500 pf, capacitance varying 
as tape moves up and down in the column. These changes in capa- 
citance produce proportional changes in input current to U26-1. 


4-113. The first stages, U26-3 and U26-4, generate dc voltages in 


response to the changes in capacitance. The two diodes, CR96 and 
CR97, and the two capacitors, C79 and C100, form a half-wave recti- 
fier which transforms the current variations to a dc voltage. The 
second stages, U27-7 and U27-1, compensate for the offset voltages 
caused by the operational amplifiers. There is also an offset 
adjustment which can be made for proper tape centering in the 
vacuum column. See paragraph 5-45. 
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4-114. The last stage, U27-14 and U27-8, is a variable-gain circuit 
‘which, for a given amount of tape movement in the vacuum columns, 
will produce the signals SU(X) and TU(X). These two signals are 
sent to the reel servo section, where they are added to the ideal 
servo simulator signals to produce a corrective error signal. 


“4-115, VACUUM VALVE CIRCUIT (Sheet 12, Drawing No. 354012-300). 
This circuit controls the airflow from the multistage centrifugal 
pump to the vacuum ports. Actuated in a fraction of a second, 

this control valve can shut off airflow in the vacuum columns com- 
pletely, eliminating the sucking, hissing, and lapping sounds which 
frequently accompany unload and load sequences in more conventional 
vacuum-buffered tape transports. 


4-116. The V15 RAW voltage is the portion of the switching power 
supply that is used in the operation of this circuit. Transistors 
Q45 and Q48 are controlled by microprocessor control signals HVO 
and HV1. Their purpose is to allow leakage current to C174 and 
C175. Microprocessor command signals VALVEO and VALVE1 control the 
closing and opening, respectively, of the vacuum port. VALVEO and 
'VALVE1] pulse the bases of Q46 and Q47 for approximately 100 milli- 
seconds; the leakage current supplied to the two capacitors reduces 
the storage time of the transistors. Hence, the vacuum port can be 
opened or closed in a fraction of a second. The vacuum valve motor 
rotates only 90° during this operation. 


4-117. The vacuum switch shown on sheet 9 is factory adjusted for 
5 inches of water. TP24 goes low upon sensing vacuum in the col- 
umns. This signal, VAC, is monitored by the microprocessor 
(sheet 14). 


4-118. REEL SERVO, LOW-POWER SECTION (Figure 4-19 and Sheet 11, 
Drawing No. 354012-300). The description herein, based on the 
takeup reel servo, is equally applicable to the supply reel servo. 


4-119. The output of capacitive transducer TU(X) goes to U64-14. 
This TU(X) signal represents the tape position within the vacuum 
column. <A full excursion would produce a +5-volt variation, but 
the normal signal is +3 volts. The TU(X) signal is summed with the 
-XOFF signal from the servo simulator. The -XOFF signal represents 
a hypothetical tape position in the vacuum column assuming the use 
of an ideal servo. The error signal at TP26 is a corrective factor 
produced by the summing of -XOFF and TU(X), which indicates the 
discrepancy between the actual tape position and the hypothetical 
position assumed for the ideal servo. 


4-120. U64-12 is a differentiator, and R321, R322, and C146 comprise 
a high-pass filter. At the node ahead of the FET switch, -IOFF is 
added to the corrective error signal. The -IOFF signal is repre- 
sentative of the ideal servo current needed to control the reel 

when overcoming the effect of inertia, supplying tape, or taking up 
tape slack. The error signal may vary positively or negatively and 
will cause the transport reel motor to track the servo simulator 
Signals. 
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Figure 4-19. Reel Servo, Block Diagram 


4-121. In normal operation, S2 and S5 enable the FET switches. S$2 
allows the error signal to pass, and S5 provides more gain to the 
Signal. The amplified error signal corrects the reel motor posi- 
tion and the amount of torque applied to the reel of tape. In the 
event of a change in direction of tape motion or a variation of 
capstan motor velocity, the reel motors thus take corrective action 
to maintain a constant tape tension across the magnetic tape head. 


4-122. Since the signals representing tape position in the vacuum 
column are not used during a load operation, S2 inhibits the FET 
switch during such operation. U64-4 supplies a predetermined 

amount of current, and control signal S12 controls the direction 

of rotation of the reel motor during load and unload operations. 
Control signal S4 allows twice the amount of current that S3 sup- 
plies. In some cases, when S3 and S4 enable the FET switches simul- 
taneously, the current is tripled. 


4-123. U64-6 is biased at approximately +2 volts, allowing control 
Signal S12 to cause U64-4 to switch to +11 volts. At the beginning 
of the load process, the tape moves forward slowly. S3 and S4 then 
increase the drive to the reel motors, and the tape moves faster 
and is drawn into the vacuum columns. 


4-124. S6 allows selection of current or voltage drive to the reel 
motor. With current drive, the reel motor may accelerate to high 
speed with little torque. Voltage drive will cause the motor to 
accelerate quickly to a specified velocity, which it will hold, 

with a greater amount of torque than in the case of the current 
drive. During power-failure operation, S6 will be low true, enabling 
the FET switch. The higher torque capability provided by voltage 
drive is required during power failure to control the tape reel, 

with its large inertia. 


4-125. TUV and TUI are representative of the voltage and current 
being supplied to the reel motor at some point in time and are 

added together at the output of U65-4, whose purpose is to compensate 
for the resistance of the reel motor windings. TUI, the current 
feedback, is always an active element in the servo loop, ensuring 
Stability of the servo loop, and TUV, voltage feedback, is used 
specifically during load and unload operations. 


4-126. Control signal S5 is low true, enabling the FET switch and 
providing an alternate current path with a greater amount of current 
for driving subsequent stages and eventually the reel motor. The 
U65-12 stage translates the motor current to a voltage signal and 
filters the switching noise introduced by TUI. 


4-127, The last stage is a low-pass, active filter. The reel motors 
need not be as frequency sensitive as the capstan motor, since they 
follow the velocity and direction of the capstan motor. 


4-128. EOT, BOT, FILE PROTECT, AND POSITION SENSORS (Figure 4-20 


and Sheet 10, Drawing No. 354012-300). Each optical/electronic 
sensor comprises an infrared LED and phototransistor. Each depends 
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for actuation upon the positioning of a reflective tape strip in 
such a way as to reflect a modulated beam from its LED onto the 
sensing surface of its phototransistor., 


4-129. EOT/BOT Sensors. The reflective strips for the EOT and 

BOT sensors are placed at the end and beginning, respectively, of 
the reel of magnetic tape. Thus these sensors provide the transport 
logic with the signals, used as described in previous paragraphs of 
this section, indicating the end and beginning of the tape with 
which the transport is loaded. 


4-130. File Protect/Position Sensor Operation. The reflective 
strips for these sensors are positioned 90° apart on the supply 
reel hub, creating two signals (phase 0 and phase 1) which are 90° 
out of phase with each other. These signals produce a binary code 
which is used as data input for the phase quadrature on the supply 
servo. By means of this code the microprocessor can determine the 
direction of reel rotation, and, by counting the code iterations, 
the exact position of the tape within 6 inches. The tape position 
information is used during the rewind sequence to permit a very 
fast rewind (approximately 350 ips) with the ability to stop and 
return to load point at no risk of running out of tape leader, 


4-131. When a supply reel with a file protect ring is placed on 

the hub, the collar on which the reflective strips are mounted is 
shifted in such a way as to change the phase of the binary count 
from what it would be with no file protect ring. Thus, by comparing 
the phase of the binary count with the commanded direction of tape 
motion, the microprocessor can determine the file-protected status 
of the installed reel. 


4-132. Electronics. The operating current for the infrared LED's 
is modulated by a 5-kHz square wave. The 5-klIlz frequency is derived 
Originally from.the 2+80-CTC: (U72, ‘sheet’ 15. of the schematic), 4 
20-kHz clock signal. The 20-kHz clock signal is frequency divided 
by a factor of four by the two D-latches, U78 (sheet 15), to provide 
the signal SCHOP, which is the driving signal for the LED's through 
transistors Q38 and Q41. As any one of the phototransistors is 
actuated as described above, the modulated signal passes through the 
corresponding capacitor (C103—C106) to the inverting input of its 
section of comparator U29. The output corresponding to the actuated 
sensor, SEOT (L 5 BOTS Spor ih), Phase 1, or Phase 0, will go true. 


SECTION V 
MAINTENANCE 


5-1. GENERAL 


B22 This section contains periodic maintenance information, 
removal and replacement instructions, and adjustment procedures. 
Table 5-1 presents the preventive maintenance schedule. Refer 
to Section VII for schematic diagrams, assembly drawings, and 
parts lists. The tape path and locations of tape-path-related 
parts are shown in Figure 5-9. ° 


CAUTION | 


If transport is to be swung out from equipment 
rack on hinges for maintenance operations, ensure 
that rack is mounted securely. Weight of record- 
er in open position could upset an inadequately 
mounted equipment rack. 


Shee CLEANING 


5-4. CAPSTAN. For routine capstan cleaning use Freon degreaser, 
Type TF. (Do not use Freon flux remover.) Wipe the capstan gently, 
using a lint-free, nonabrasive wipe saturated with Freon. If the 


capstan is excessively dirty with tape oxide/binder deposits, it 
may be cleaned with a Q-tip slightly moistened with Inhibisol, 
manufactured by Amerace Corporation, Penetone Division, Tenafly, 


New Jersey 07670. 
| CAUTION | 


Do not clean capstan with motor running. If 
Inhibisol is used, do not touch capstan surface 
or put tape on capstan for 5 minutes after clean- 
ing, as Inhibisol softens capstan coating temp~ 
orarily. Do not use head cleaner, Freon flux 
remover, alcohol, or other solvents to clean 
capstan sleeves. 


5-5. HEAD AND GUIDES. Clean the head, its associated guides, 
and the roller guides with a lint-free, nonabrasive wipe or a 
cotton swab moistened with Inhibisol. 


CAUTION 


Use only Inhibisol to clean head and guides. 
Rough or abrasive materials can scratch metal 
parts; other solvents, such as alcohol, can 
cause problems such as increased ISV. Do not 
soak guides with cleaner, as excess solvent 
may break down bearing lubricant. 


5-6. TAPE CLEANER. To clean the tape cleaner, use a cotton swab 
moistened with Freon or Inhibisol and wipe away any accumulated 
debris clinging to the tape cleaner blades or housing. 


QUANTITY 
MAINTENANCE FREQUENCY TO PROCEDURE 
OPERATION (hours) MAINTAIN PARAGRAPH 


Clean Head, 
Guides, Roller 
Guides, and 
Capstan 


Clean Tape 
Cleaner 


Check Skew, 5-49 through 5-50, 


Tape Tracking 59-32, 5-40 through 
and Speed 5-44 


Replace Reel Drawing No. 

Motors and 154000-101, 

Capstan Motor Section VII, 
and paragraph 
Sa 


Table 5-1. Preventive Maintenance Schedule 


5-7. HOUSING. The dust door and control panel may be cleaned, as 
necessary, with Miller-Stephenson Chemical Co. MS-260, Windex, or 
an equivalent commercial grade plastic cleaner. 


CAUTION 


Do not use rough or abrasive material to 
clean the plastic dust door, as permanent 
scratches may result. 


5-8. OPERATING VOLTAGE SELECTION 


ee The Model 900X can be operated over a wide range of line 
voltages with no changing of transformer taps. Four ranges are 
available: 90 to 110 Vac, 110 to 135 Vac, 190 to 230 Vac, and 230 
to 270 Vac. Both a voltage selector PWB and the fuse are located in 
the power cord connector housing in the power supply chassis. 


9-10. One side of the voltage selector PWB has the numbers 120 and 
240, each upside down to the other, on one side of the PWB and nun- 
bers 100 and 220 similarly printed on the other side. When line 
voltage is 90 to 110 volts, the PWB should be plugged in so that 
number 100 is facing upward and right-side-up to the installer. 

For 190 to 230 volts, the number should be 220; 110 to 135 volts, 
number 120; and 230 to 270 volts, number 240. For the 90-to-135- 
volt ranges, the fuse should be of a 6-ampere rating; for the 190- 
to-270-volt ranges, a 3-ampere rating. 


carton | 


To prevent damage to the transport and ensure proper 
Operation, be sure the voltage selector PWB and fuse 
are proper for the power source to be used before 
applying power to the transport. 


5-11. REMOVAL, REPLACEMENT, AND MECHANICAL ADJUSTMENTS 


5-12. Cipher transports are designed to operate for long periods 
of time without requiring adjustment. In the event a mechanical 
adjustment is required, it is recommended that the unit be re- 
turned to the Cipher factory for that purpose. Procedures for 
removal and replacement of damaged or defective mechanical parts, 
together with any needed adjustments following replacement, are 
discussed in the following subparagraphs. 


5-13. PUSHBUTTON/INDICATOR REPLACEMENT. The pushbuttons are 
extremely long-life, momentary-contact devices, and the indicators 
are LED's. Both: the pushbuttons and LED's are soldered directly 
into a PWB. Consequently, field repair is impractical, and the 
complete PWB should be replaced in the event of malfunction. 
However, individual components are available to facilitate service 
center repair of the PWB. Replace the PWB as follows: 


a. Remove power cord from back of tape transport. 


b. Remove brushed aluminum facade from front of switch 
housing by pulling loose adhesive that holds facade. 


Discard facade. 


From back of top plate, remove four screws holding switch 
housing. | 


d. Remove four screws securing switch PWB to switch 
housing. Unplug switch harness connector from control/ 
servo PWB, feed cable and connector through hole in top 
plate casting, and withdraw switch PWB assembly. 


e. Install replacement switch PWB assembly in reverse order 
of removal. 


f. Install new brushed aluminum facade. Center openings 
for pushbutton switches carefully to avoid rubbing or 
binding. 


5-14. SINGLE-EDGE TAPE GUIDE. To replace a damaged or worn 
single-edge tape guide (Figure 5-1) or one of its parts, proceed 
as follows: 


a. Remove mounting screw from base plate and disassemble 
tape guide parts as required. 


b. Replace defective part, reassemble parts in accordance 
with Figure 5-1, and secure to base plate with mount- 
ing screw. No adjustment is required. Be sure guide 
mounting surface is free of burrs and debris which could 
keep guide from seating solidly on machined casting 
surface. Note that sapphire washer has only one 
polished surface, which must be surface against which 


tape rides. 
WARNING 


Before performing any maintenance procedure 
requiring access to interior of recorder, 
disconnect power cord to eliminate possi- 
bility of severe electric shock. 


5-15. ROLLER TAPE GUIDE REPLACEMENT. The roller tape guides 
should never require replacement during the life of the tape 
transport. However, if it becomes necessary to replace a damaged 
or defective roller guide, the complete assembly must be changed 
as a unit. Proceed as follows: 


a. Loosen two press-lock fasteners and open vacuum column 
door. 


b. Remove screw securing defective roller guide. Care- 
fully withdraw roller guide, taking care not to drop 
any small parts or springs. 


c. Using new screw provided with replacement roller 
guide assembly (discard nut and washer), secure roller 
guide in position. Take care that the springs are 
properly positioned, as shown in Figure 5-2, before 
tightening screw. 


d. No adjustments are required. 
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Figure 5-1. Single-Edge Tape Guide 
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Figure 5-2. Roller Tape Guide 
s-l6. TAPE SENSOR. The complete EOT/BOT sensor assembly is 
built and tested as a single unit and must be replaced as such. 
Removal and replacement procedures are as follows: 


-a. Unplug electrical connector from control/servo PWB. 


b. Loosen two press-lock fasteners and open vacuum column 
door. 


c. Remove three screws securing sensor brackets and cable 
clamp to front of base plate. 


d. Pulling wires and connector carefully through hole 
provided, remove sensor from base plate. 


e. Install replacement sensor in reverse order of removal, 
being careful to mount sensor at correct distance 
from tape. Face of sensor elements should be 0.150 
inch from tape. 


f. No electrical adjustments are required. 


5-17. REEL-HUB GRIP RING. Removal and replacement procedures 
for the reel-hub grip ring are as follows: 


a. Lift reel lock lever to unclamp grip ring. 
b. Pull old grip ring out of hub groove and remove. 
c. Install new grip ring by stretching over reel hub 


into proper position. 


CAUTION 


Clean grip ring with Freon degreaser, 
Type TF only. Alcohol, head cleaner, 
and other solvents will damage grip 
Pings 


5-18. REEL HUB. Replace and adjust the supply or takeup reel 
hub as follows (Figure 5-3): 


a. Loosen socket-head screws and remove hub. 


b. Install replacement hub on shaft to obtain 
dimension shown in Figure 5-3, and tighten 
socket-head screws. 


c. Mount reel of tape on recorder, thread tape, and 
place recorder in load mode. 


d. Run tape forward and reverse, noting tape position 
on reel for which replacement hub was installed. 
If necessary, readjust hub height to center tape 
on reel ; 


e. Using right-angle Allen wrench capable of applying 
30 inch-pounds of torque, tighten socket-head screws 
securing hub as tightly as possible. 
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Figure 5-3. Reel Hub, Showing Adjustment Dimension 


5-19. REEL HUB LOCK ADJUSTMENT. Referring to Figure 5-4, adjust the 
reel hub lock as follows: 


a. Remove tape reel and leave lock open. 


b. I£ lock has free play in open position, loosen locknut on 
adjustment setscrew. Turn adjustment setscrew into spacer 
until free play is removed, and tighten down locknut. 


c. Close lock and note whether face of lock is parallel to 
top of cap. If not, open lock and turn buttonhead screw 
in or out as necessary to hold lock parallel to top of 
cap in closed position. 


d. Place reel on hub, close lock, and check reel for tight- 
ness. If reel slips on hub, open lock and remove reel. 


€. Loosen hex locknut on adjustment setscrew, turn adjustment 
setscrew slightly into spacer (depending upon looseness 
of reel), and retighten locknut. 


f. Perform steps c and d. 


g. Perform steps e, c, and d as necessary until reel does 
not slip. 


NOTE 


Hub compression ring contains oily preserva- 
tive which tends to ooze out through pores 

and make surface oily. Ring should be cleaned 
periodically with isopropyl alcohol to prevent 
tape reel from slipping. 
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Figure 5-4. Reel Hub Assembly 


HEAD ASSEMBLY. Remove and replace the head assembly in 


accordance with the following procedure: 


NOTE 


Hard-faced heads are very sensitive to tape 
wrap angle. After installing new head, lap- 
ping tape may be required for optimum head 
performance. Lapping tape and complete in- 
structions may be obtained from Cipher by 
ordering Lapping Tape Kit P/N 154036-101. 


Remove four screws securing switch housing/head 
cover to top plate casting. 


Carefully remove switch housing/head cover by 
pulling gently away from top plate. 


Loosen two press-lock fasteners and open vacuum 
column door. 


Unplug head electrical connectors from read/write 
PWB. 


Remove four screws securing head assembly to base 
plate (Figure 5-5). 


NOTE 


One of four mounting screws is small 
screw inside azimuth screw. 


Withdraw head assembly, carefully feeding wires and 
connectors through hole in base plate. 


g. Feed wires and connectors of replacement head assembly 
carefully through hole, and secure head assembly to 
base plate with three socket-head screws not used for 
azimuth adjustment. Thread outer azimuth adjustment 
screw into head assembly mount (Figure 5-5), and 
thread inner azimuth adjustment screw loosely into it. 


h. Replace switch housing/head. 


i. Make skew adjustment in accordance with paragraphs 
5-49 through 5-51. 
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Figure 5-5. Head Assembly Adjustments 


5-21. CAPSTAN. To replace a damaged or defective capstan, proceed 
as follows: 


a. Screw l-inch-long, 10-32 NF screw into end of capstan 
hub until it contacts end of motor shaft. Hold capstan 
with 1/4-inch open-end wrench (see Figure 5-6), and 
tighten screw.. This will cause capstan sleeve to be 
pulled from motor shaft. 


ae 


b. Install replacement capstan over motor shaft until 
resistance is felt. Insert 1/2-inch-long, 6-32 NC 
screw through hole in capstan hub, and screw it into 
threaded hole in motor shaft. Tighten screw until 
head of screw comes in contact with front of capstan 
hub. Hold capstan as shown in Figure 5-6, and 
continue to tighten screw, which will cause capstan 
to be pulled onto motor shaft. Correct height for 
capstan is shown in Figure 5-7 (centered in vacuum 
opening). 
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Figure 5-6. Capstan Removal 
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Figure 5-7. Replacement Capstan Positioning 


5-22, 


| CAUTION | 


Avoid contact with sensitive tape- 
driving surface of capstan sleeve. 
Damage to this surface will cause 
erratic performance and render cap- 
stan sleeve useless. 


Mount reel of tape on transport, thread tape, and place 
in load mode. Check overall capstan performance and 
adjust if necessary in accordance with paragraph 5-32, 
steps g through i. 


CAPSTAN MOTOR ASSEMBLY. To remove and replace the capstan 


motor assembly, proceed as follows: | 


a. 


bi 


Disconnect power cord from tape transport. 


Remove vacuum column floor/transducer assembly as 
specified in paragraph 5-31. (See Top Assembly Drawing 
No. 154000-101, Section VII.) 


NOTE 


On some transports, an access hole is 
provided in the vacuum column floor to 
permit removal of the capstan motor 
without removing the vacuum column 
floor. 


Remove facade. 


Remove capstan sleeve from capstan motor shaft as 
specified in paragraph 5-21. 


Unplug capstan motor and tachometer connectors from 
control/servo PWB. 


Remove three screws securing capstan motor, and withdraw 
motor. 


Install replacement capstan motor assembly in reverse 
order of removal. 


Adjust capstan sleeve height and capstan motor tilt as 
specified in paragraph 5-21 and paragraph 5-32, steps 

g through i. Adjust capstan motor speeds, ramp times ,and 
offset as specified in paragraphs 5-40 through 5-45. 


5-23. VACUUM VALVE MOTOR ASSEMBLY. Remove and replace the vacuum 
valve motor assembly as follows: 


a. Disconnect power cord from transport. 


b. Remove vacuum column floor/transducer assembly as speci- 
fied in paragraph 5-31. 


c. Unplug valve motor connector from control/servo PWB. 
Remove contacts from connector housing using Molex 
Tool No. HT-2038. 


d. Loosen two setscrews securing valve cord to motor shaft. 


e. Remove screws, washer, and lockwashers that mount valve 
motor assembly and withdraw motor assembly. Feed motor 
cable through grommet, taking care not to damage grommet 
with sharp contacts. 


f. Replace valve motor assembly in reverse order of removal. 
When tightening setscrew make sure valve rotor does not 
bind or drag against valve housing or housing mounting 
screw. Note that motor mounting bracket has slotted 
holes for adjustment. 


5-24. VACUUM BLOWER. Remove and replace the vacuum blower as 
follows: 


a. Disconnect power cord from transport. 
b. Remove cover from blower mounting bracket. 


c. Disconnect vacuum blower wires from terminal block 
and capacitor. Note colors and positions of wires. 


d. Remove screws, washers, and lockwashers securing vacuum 
blower to mounting bracket. Support blower securely to 
prevent it from falling when mounting screws are removed. 
Install replacement blower in reverse sequence of re- 
moval. Be sure to compress rubber/foam gasket between 
vacuum blower face and top plate to ensure airtight seal. 


5-25. VACUUM VALVE ASSEMBLY. Remove and replace the vacuum valve 
assembly as follows: 


a. Remove vacuum blower as specified in paragraph 5-24, 


b. Remove vacuum column floor/transducer assembly as 
specified in paragraph 5-31. 


c. Loosen setscrew securing valve cord to valve motor 
shaft. 


d. Remove two screws, washers, and lockwashers securing 
valve housing to top plate casting, and remove valve 
assembly. | 


NOTE 


Ensure that valve rotor does not slide out 
of housing. If valve is to be reused, pro- 
tect it carefully from damage that might 
cause binding. Clean parts thoroughly 
before reassembly, using Inhibisol. 


e. Install new vacuum valve in reverse sequence of above 


steps. 
[ caurion | 


To avoid damage and ensure proper operation 
of transport, when mounting valve housing to 
top plate ensure that mating surfaces are 
free of burrs and other foreign material and 
that housing is held tightly against top 
plate surfaces as screws are tightened. In- 
sert valve rotor into housing fully before 
attaching housing to top plate to keep mount- 
ing screws from damaging valve rotor. 


When attaching valve cord to valve motor 
shaft, position rotor so it does not touch 
housing mounting screw and so that stop pin 
does not drag on housing as valve rotates. 
Tighten setscrew securely and recheck for 
binding and drag. 


5-26. VACUUM SENSE SWITCH ASSEMBLY. Remove and replace the vacuum 
sense switch assembly as follows: 


a. Unplug power cord from tape transport. 


b. Unplug vacuum sense switch connector from control/ 
servo PWB. 


c. Remove screws, washers, and lockwashers securing switch 
assembly to top plate casting, and withdraw switch. 
Clean RTV sealant off mating surface of top plate casting. 


d. Apply small bead of RTV around nozzle of new switch assem- 
bly, and replace switch in reverse order of removal pro- 
cedure. 


5-27. POWER SUPPLY ASSEMBLY. Remove and replace the power supply 
assembly as follows: 


a. 


Bs 


Unplug power cord. 


Remove four screws and lockwashers securing cover to 
power supply chassis, and withdraw cover. 


Remove four screws and lockwashers securing cover to 
vacuum blower mounting bracket, and withdraw cover. 


Pull Fast-On terminals off power switch lugs. 

Remove power supply leads from terminal block and 
Optoisolator located on vacuum blower mounting bracket. 
Note color code. ‘ 


Unplug power supply connector from control/servo PWB. 


Remove screws and lockwashers securing power supply to 
top plate casting, and withdraw power supply. 


Install replacement power supply in opposite sequence 
of above steps for removal. 


Before applying power, verify that voltage selector PWB 
and correct fuse are properly installed with reference 
to power source voltage. (See paragraph 5-8.) 


Check power supply voltages in accordance with paragraph 
5-37. 


5-28. CONTROL/SERVO PWB. Replace the control/servo printed 
wiring board in accordance with the following procedure: 


a. 


b. 


Disconnect all cables from board. 


Remove screws from corners of mounting bracket as shown in 
Figure 5-8. 


Slide board out of top and bottom mounting brackets. 


Slide in replacement board, and screw bracket back togeth- 
er at corners. 


Reconnect all cables. 
Turn on power and check power supply voltages. 


Adjust control/servo in accordance with paragraphs 5-40 
through 5-45 and 5-53. 


5-29. DATA PWB. Replace the data PWB in accordance with the follow- 
ing procedure: 


Figure 5-8. 
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Removal 


a. Remove two screws securing data PWB to hinged standoffs. 


b. Swing PWB out on standoff hinges, and carefully remove 
head connectors and power/signal cable. 


c. Support PWB, and remove two screws securing board to 
hinged standoffs. 


d. Replace PWB in reverse sequence of removal. 


e. Adjust new data PWB in accordance with paragraphs 5-46 
through 5-52. 


5-30. FILE PROTECT SENSOR. The complete file protect sensor is 
built and tested as an assembly and must be replaced as such. Remov- 
al and replacement procedures are as follows: 


a. Unplug electrical connector from control/servo PWB. 


b. Remove two screws securing sensor brackets and one screw 
securing cable clamp. Carefully pull cable and connector 
through hole provided in top plate casting. 


c. Install replacement sensor in reverse order of removal. 
Adjust sensor-to-file protect ring distance to 0.100 inch. 
No electrical adjustments are required. 


5-31. VACUUM COLUMN SENSE CAPACITORS. The vacuum column sense ca- 
pacitors are supplied as a pair. The assembly includes the floor of 
the vacuum column chamber, to which the capacitors are bonded. Re- 
place the complete assembly as follows: 


NOTE 


Assembly consisting of column chamber 
floor and sense capacitors can be re- 
turned to factory for repair at nomi- 
nal charge. 


a. Unplug two cables from control/servo PWB. Remove connec- 
tor bodies from cable using Molex Tool Part No. HT-2038. 


b. Loosen two press-lock fasteners, and open vacuum column 
door. . 


c. Remove screws securing vacuum column walls. Remove col- 
umn walls and shims, and save shims. 


d. Lift floor/capacitor assembly carefully from top plate, 
taking care not to damage capstan sleeve. Feed sense 
capacitor cables through rubber grommets and remove 
complete assembly. 


ro 


Install replacement floor/capacitor assembly in reverse 
order of removal. Route capacitor cables carefully to 


h. 


avoid pinching or other damage. Replace any shims re- 
moved in steps c and d. 


Before tightening screws securing vacuum column walls, 
make sure walls do not touch capstan sleeve or tape 
guides. Door should close smoothly and not bind against 
capstan sleeve or guides. 


Insert cable contacts into connector housings, as shown 
in Top Assembly Drawing No. 154000-001 (Section VII), 
and plug connectors into control/servo PWB. 


Adjust control/servo PWB as specified in paragraph 5-53. 


5-32. TAPE PATH ALIGNMENT. Referring to Figure 5-9, align the 
tape path in accordance with the following procedure: 


a. 


b. 


Remove facade, head cover, and EOT/BOT cover. 


Adjust takeup and supply reel hubs to proper heights, as 
shown in Figure 5-3. 


Mount reel of tape, thread transport, and load tape. 
Before running tape, adjust EOT/BOT reflector parallel 
to and approximately 1/32 inch from tane. Adjust EOT/ 
BOT sensor 0.150 inch from tape. 


Run tape forward and reverse, and adjust reel hub height 
as required to center tape on reels. 


Run tape forward for approximately half of reel. Run 
tape in reverse, and observe position of tape on capstan 
Sleeve. 


Stop tape and adjust height of capstan sleeve in accord- 
ance with paragraph 5-21 so that tape is centered on 
sleeve when running in reverse direction. 


Run tape alternately forward and reverse, and observe 
tape position on capstan sleeve. Tape position should 
not shift when direction of tape travel is changed. 


If tape shift is observed, capstan motor tilt must be 
adjusted. If tape moves away from top plate when running 
forward, capstan sleeve must be tilted away from head and 
guides. To tilt sleeve, use setscrew working in opposi- 
tion to capstan motor mounting screw farthest from head 
and guides. Slightly loosen capstan motor mounting screw 
nearest setscrew, and tighten setscrew approximately one- 
eighth turn. Tighten mounting screw and run tape forward 
and reverse, watching for tape shift. Adjustment is cor- 
rect when no shift is visible when tape direction is 
changed and all screws are securely tightened. 
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COVER 


SING LE-EDGE~<‘ 
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SETSCREW TAKEUP — FACADE 
CAPSTAN MOTOR REEL 
MOUNTING SCREW 
Figure 95-9. Tape Path Alignment 


i. If tape moves toward top plate when running forward, cap- 
Stan sleeve must be tilted toward head and guides. Loosen 
Capstan motor mounting screw nearest setscrew, and loosen 
setscrew approximately one-eighth turn. Tighten mounting 
screw and run tape forward and reverse, watching for tape 
shift. Adjustment is correct when no shift is visible 
when tape direction is changed and all screws are securely 
tightened. 


j. Run tape forward and reverse, and verify that tape is cen- 
tered on reels and on capstan sleeve and that it does not 
shift or curl on any of tape guides or rollers. 


k. Mount prerecorded master skew tape on transport and adjust 
head azimuth as outlined in paragraphs 5-49 through 5-51. 
Total skew (static and dynamic) must be less than 10% of 
a byte space in both forward and reverse directions of 
tape travel. 


ds Reinstall facade, head cover, _ and EOT/BOT cover. 
5-33. REMOVAL AND REPLACEMENT OF ELECTRONIC PARTS AND COMPONENTS 


5-34. Replacement parts and components should be selected from the 
parts list in Section VII. Use standard tools and procedures in re- 
moving and installing parts, with the assistance of the drawings in 
Section VII. Observe the following special procedures in removing 
parts from and installing them on printed circuit boards: 


[ caution ] 


To prevent excessive heat from damaging printed 
circuit boards and components, especially semi- 
conductors, use a soldering iron rated at not 
more than 40 watts or 600°F, and do not heat 
solder for more than 10 seconds. When solder- 
ing, always use heat sink (alligator clip, 
long-nose pliers, etc.). 


a. Use only 60-40 tin-lead solder with noncorrosive, noncon- 
ducting flux. Use alcohol or commercial flux-removing 
solvent to remove flux residue. 


b. After component has been removed from board, clean all 
solder from connections (plated-through holes) with com- 
mercial solder sucker (Soldapullt desoldering tool, Edsyn 
Co., or equivalent). 

c. Use only exact replacement parts. (Refer to Section VII). 


d. Do not alter wiring or layout. 


5-35. MULTIPLE-LEAD COMPONENTS. Follow instructions presented in 
paragraph 5-34 for removal of a defective two- or three-lead compon- 
ent. Bend the leads on the replacement component to the proper shape 
and install. Heat may be applied to either side of the printed cir- 
cuit board, as necessary. 


5-36. MULTIPLE-PIN COMPONENTS. The following special instructions 
apply to the removal and replacement of multiple-pin components, in- 


cluding integrated circuits: 
CAUTION 


Exercise great care in the removal of multiple- 
pin components from printed circuit boards to 
avoid damage to boards. 


a. Remove defective component by carefully cutting each lead 
close to component, using jeweler-type diagonal cutter. 


b. Remove lead ends and solder from holes in board in accord- 
ance with instructions in paragraph 5-34. 


c. Straighten leads in replacement component for insertion 
in board and install. 


5-37. POWER SUPPLY CHECKS AND ADJUSTMENTS 


2-38. UNREGULATED VOLTAGE CHECKS. Check unregulated voltages on 
the power regulation portion of the control/servo PWB. Required 
values and tolerances are presented in Table 5-2. 


NOTE 


In checking voltages, ensure that input line voltage 
1s set to the correct value (paragraph 5-8). 


RETURN REQUIRED 
TERMINAL READING 


J14-2 +48 (+153)V 


TP42-49 S(T HV 
(all grounds) ' 


VOLTAGE 
TERMINAL 


Table 5-2. Power Supply Unregulated Voltages 


aoc REGULATED POWER SUPPLY ADJUSTMENTS. The potentiometer used 
for this adjustment is located on the power regulator portion of 
the control/servo PWB. Test point locations are shown in Figure 
5-10. Referring to Table 5-3, for each of the power supplies listed 
measure voltage across the test points shown. 
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Control/Seyvo PWB Test Point Chart 
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+12V 
*12V 


+12V 
-12V 


SUPPLY 


TEST RETURN 


TEST POINT 


ADJUSTMENT | REQUIRED 
POT 


READING 
+5(+0.05)V 
+12(+0.5)V 
-12(+0.5)V 
-5(+0.25)V 
+#12(+0.5)V 
-12(+0.5)V 


Table 5-3. Power Supply Regulated Voltages 


5-40. CAPSTAN SERVO ADJUSTMENTS 


5-41. D 
1 and 2 
control/ 


5-42. C 


C OFFSET ADJUSTMENT. Connect a digital voltmeter to pins 
of connector P8, and adjust potentiometer R250, on the 
servo PWB (Figure 5-10),for O0(+0.05) Vdc. 


OARSE SPEED ADJUSTMENT. Make a coarse adjustment of speed 


in accordance with the following procedure: 


a. 


iE 


Monitor voltage at TP27, located on capstan servo portion 
of control/servo board. (See Figure'5-10 for location of 
test points.) 


With transport in off-line mode (ON LINE indicator not 
illuminated), depress FWD pushbutton. 


Adjust forward potentiometer R244 until voltage at TP27 
is approximately +1.5 Vdc at a speed of 75 ips. 


Depress FWD pushbutton to stop tape motion, then depress 
REV pushbutton. 


Adjust reverse potentiometer R243 until voltage at TP27 
is approximately -1.5 Vdc for speed of 75 ips. 


Depress REV pushbutton to stop tape motion. 


5-43. FINE ADJUSTMENT PROCEDURE. If desired, a speed adjustment 
with an accuracy of 2% can be obtained with the use of the strobe 
disc (Figure 5-11) mounted on the capstan. (If not included on the 
transport, order Cipher Part No. 754010-601.) With the transport 
in off-line mode, depress the FWD pushbutton. Adjust forward 
potentiometer R244 until the strobe disc appears to be motionless 


(outside 


lines for 60 Hz, inside lines for 50 Hz). To adjust 


reverse speed, use the same procedure, but depress the REV push- 
button and adjust using reverse potentiometer R243. 


5-44. ALTERNATE FORWARD AND REVERSE FINE SPEED ADJUSTMENTS. 


-. 
\\ | // 
- soos; 
AINN 
l 
Figure 5-11. Strobe Disc 


Meas- 


ure and make a fine adjustment of tape speed as follows: 


a. 


his 


9-45. RAMP ADJUSTMENT. 


Load known-density master skew tape on transport. Con- 
nect counter to TP10 on dual-mode data board (Figure 
S12) 

With transport in off-line mode (ON LINE indicator not 
illuminated) depress FWD pushbutton and adjust counter 
to trigger on negative-going edge of data pulse. 

Adjust forward speed control potentiometer R244 on cap- 
stan servo portion of control/servo board to obtain 
appropriate data rate of 60K (at 800 bpi, 75 ips). 
Depress FWD pushbutton to stop tape motion. 

Depress REV pushbutton. 


Adjust reverse speed control potentiometer R243 to ob- 
tain appropriate data rate in step c. 


Depress REV pushbutton to stop tape motion. 


Readjust ramp time in accordance with paragraph 5-45. 


This adjustment is to be made while start- 


ing and stopping the tape motion and observing the ramp in both 


forward and reverse modes. 
line while writing blocks of data or off line by using the autocycle 


This can be done with the transport on 


test mode (paragraph 6-5). 


a. 


Use oscilloscope to monitor ramp tachometer test point 
TP27 on control/servo board with respect to ground. 


Trigger oscilloscope with run command at TP27. 


Adjust ramp potentiometer R242 to obtain ramp time of 
4.5 ms at 75 ips. (See Figure 5-13.) 
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Figure 5-13. Ramp Adjustment Trace 


5-46. READ AMPLIFIER ADJUSTMENTS 


5-47. INITIAL SWITCH SETTINGS. Refer to Tables 5-4 and 5-5 for 
all switch settings and functions. Before making adjustments 
described in the following paragraphs, set the switches initially 
to the following positions: - 


a. Switch 1, positions 1 and 2: both closed. 


b. Switch 1, positions 3 and 4: see Table 5-4 for settings 
at transport tape speed. 


c. Switch 1, positions 5 through 8: all open. 


d. Switch 2, positions 1 through 3: all open. 

e. Switch 2, position 4: closed. 

f. Switch 2, position 5: open. 

g. Switch 2, positions 6 and 7: see Table 5-5. 

h. Switch 3, position 1: open. 

i. Switch 3, positions 2 through 4: see Table 5-5. 


| CAUTION | 


With switch 1, position 8 closed, all tapes 
will be write enabled. Ensure that this switch 
is open when test tape or other recorded tape 
is on transport to prevent erasure. 


NOTE 


Switch 3, positions 3 and 4, must be closed. 


CRYSTAL 


OWITCH 1 


din he ee 
1245 Open Closed 
18.75 Open Closed 
25:40 Closed Open 
ST a5 Open Closed 
45.0 Open Closed 


15.0 Closed Open 
90 Closed Open 
125 Closed Open 


Table 5-4. Tape Speed Crystal Frequencies 
and Switch 1 Settings 


9-48. NRZI READ GAIN ADJUSTMENTS. Adjust read gain as follows: 


a. Change Switch settings as follows: 
(1) Switch 1, position 6: closed. 
(2) Switch 1, position 8: closed. 
(3) Switch 2, position 1: closed. 
(4) Switch 2, position 2: closed. 


b. If HI DEN indicator is illuminated, actuate pushbutton 
to obtain low density (indicator extinguished). 


c. Start writing all-1's record by depressing FWD push- 
button (indicator illuminated). 


t 
d. Referring to Figure 5-12, connect oscilloscope to 
TP30 and ground. ; 


e. Adjust gain potentiometer R203 to obtain 8-volt reading 
(peak-to-peak) on oscilloscope. This adjusts gain for 
Channel P. 


f. Repeat for Channels 0 through 7, using TP31 through 
TP38 and R204 through R211, respectively. 


5-49. NRZI WRITE SKEW VERIFICATION. Check NRZI write skew as 
follows: 


a. Close position 7 of switch 1. 
b. Connect oscilloscope to TP10. 
c. Proper waveform is shown in Figure 5-14. 


SWITCH POSITION 
L 


Open 


Open 


Open Closed Running Freq. 1/2 Crystal Frequency 


5 Closed “Write PE (3200 fci) in test mode 
6 Closed Write NRZI (800 fci) in test mode 
7 Closed To view skew at TP10 in skew test 


| 8 Closed Write PE or NRZI in test mode; all 
inoperative. 


tapes write enabled, file protect 
1 Closed Selects transport 
2 Closed Selects NRZI mode only 
3 Closed Selects PE mode only | 


Closed 


7 
Open Remote density select 


Table 5-5. Switch Settings for Testing and Options 


SWITCH POSITION FUNCTION 


1 Closed Enables write reset (WRT, P20-2) on 
control/servo or control/power PWB 
2 Closed Enables higher write current (with 


head P/N 799010-601 only) 


3 and 4 Open Enables 12V regulators on Models 70X, 
80X, and 100X 


3 and 4 Closed| For use with Model 900X only 


Table 5-5. Switch Settings for 
Testing and Options (Continued) 


5-50. PHASE-ENCODE SKEW VERIFICATION. Check PE skew as follows: 


a. Make the following changes in switch positions: 
(1) Switch 1, position 5: closed. 
(2) Switch 


1, position 6 
(3) Switch 1, position 7: open. 
Ue 2 
ce 3 


open, 


(4) Switch 
(5) Switch 


position open. 


position closed. 


b. If HI DEN indicator is extinguished, actuate push- 
button to obtain high density (indicator illuminated). 


c. Start writing all-1's tape by actuating FWD pushbutton/ 
indicator (indicator illuminated). 


d. Verify 4-volt reading (peak-to-peak) at TP30 through 
TP38. | 
5-51. HEAD AZIMUTH ADJUSTMENT. Adjust read skew as follows: 


a. Return all switches to initial settings (paragraph 5-47). 
b. Close switch 1, position 7, and switch 2, positions 1 and 2. 
c. Load and tension 800-bpi master skew tape. 


d. Connect oscilloscope to TP10 on data board (Figure 5-12) 
and ground. 

e, With transport in off-line, low-density mode (ON LINE 
and HI DEN indicators extinguished), depress FORWARD 
pushbutton. 


eg Adjust azimuth screws (Figure 5-5) on 
mounting plate so that outputs of all 
as monitored at TP10, fall within 10% 
of byte-to-byte period (Figure 5-14). 
azimuth screw bears against transport 


head 
tracks, 
or less 
Outer 
mounting 


plate and pivots head assembly outward. Inner 
azimuth screw threads into transport mounting 


plate and pulls head assembly inward. 
screw also serves to lock adjustment. 


Inner 


10% OR LESS OF B 


‘ll A SHOULD BE 
A B oe 


Figure 5-14. Skew Pulse at TP10 


5-52. Return PWB to normal operating mode by setting all switch 
positions in accordance with paragraph 5-47. _ 


SDS CAPACITIVE TRANSDUCER ALIGNMENT 
5-54. This alignment procedure requires the use of the diagnos- 
tic test procedure described in Section VI, paragraphs 6-6 through 
6-15. Align the capacitive transducers as follows: 

a. Cut piece of 4%-inch masking tape approximate length 


of vacuum column and place alongside glass window 
in front of vacuum column as template as shown in 
Figure 5-15. Make pencil marks on masking tape, 
as in Figure 5-15, 1 inch from top and bottom of 
Supply capacitive transducer (metallic strip in 
column floor in top half of column) and at center 
of transducer, approximately 3 inches from the top 
and bottom marks. Make same markings for takeup 
transducer, in bottom half of column. 


&° 


NOTE 


Diagnostic test programs 4 through 7 are used 
in this alignment procedure, and the diagnostic 
test procedure must be sequenced through test 
programs 1 through 3 to access 4. See para- 
graphs 6-6 through 6-15. 


Using diagnostic test program 4, load reel of tape 
on transport. 


Increment test diagnostic to test program 5 by 
pressing LOAD pushbutton once. LOAD and REWIND 
indicators will illuminate. 


NOTE 


No reel motor drive is supplied in this test. 
Restraining takeup and supply reels against 
force of vacuum in column, allow reels to turn 
Slowly, supplying tape in both columns until 
curved tape loops are opposite center marks 

on masking tape. Hold tape at these points 

by placing strip of 2 or 3-inch masking tape 
across near edges of both reels. 


Adjust zero-adjustment potentiometers R189 (supply servo) 
and R188 (takeup servo) on control/servo PWB (Figure 
5-10)until REV and TEST lamps, respectively, change state 
(illuminate if previously extinguished or vice versa). 


Adjustments are correct at these points. 


Press LOAD pushbutton to increment test diagnostic to 
test program 6 (REWIND and ON LINE indicators illumi- 


nated). This test is used to adjust supply and takeup 


servo gains for forward tape motion. 


Move tape to 1l-inch mark at top of supply transducer 
column and to l-inch mark at top of. takeup trans- 
ducer column. Adjust potentiometer R190 for supply 


servo gain and R191 for takeup gain until TEST and REV 


lamps change state. Note positions of potentiometers. 


Press LOAD pushbutton to increment test diagnostic to 
test program 7 (LOAD, ON LINE, and REWIND indicators 
illuminated). This program is used to set gain adjust- 
ment potentiometers for reverse tape motion. 


h. Move tape to bottom 1-inch mark in supply trans- 
ducer column and to bottom 1-inch mark in takeup 
transducer column. Adjust potentiometers as in 
step f, noting positions of potentiometers. 


i. Check adjustments by operating transport in both forward 
and reverse directions. Readjust gain potentiometers to 
positions halfway between those noted in steps f and h. 


Figure 5-15. Transducer Alignment Measurements 


9-55. PROGRAMMING WRITE DESKEW PROM 


5-56. Inscribed on the tape head of the Cipher Model 900X trans-. 
port is an eight-digit code number which describes the deskew 
pattern to be programmed into the write deskew PROM (U90, Drawing 
No. 154040-009) to implement a write deskew pattern on the dual- 
mode data PWB for that head. The position of each digit in the 
code corresponds to a head channel number, starting with channel 
7 on the left, to channel 0 on the right. The one exception is 
that position 2 of the code corresponds to channel P (parity). 
Channel 2 is the reference channel. The numerical value of each 
digit of the code corresponds to the address of its channel for 
which a 0 must be programmed into the PROM. 


5-57. Tables 5-6, 5-7, and 5-8 are illustrative examples of bit 
maps of programmed PROMs required for three different hypothetical 
head codings. Column heading numbers correspond to head channel: 
numbers (except for 2). Each 1 in the tables represents a logic 
high, and each 0 represents a logic low. Note that there is one 
and only one 0 in each bit column and that there are no O's from 
address 10 to address 1F. There may be none, one, or more than 
one 0's in each of addresses (rows) 00 through OF. 


5-58. PROCEDURE. To program a PROM with a specific code, proceed 
as follows: . 


a. Obtain unprogrammed PROM, Cipher Part No. 203565-123 
(828123 or equivalent). . 


b. Note code on tape head with which PROM is to be used. 
c. Program PROM in accordance with manufacturer's specifi- 


cations to obtain logic lows at address/bit locations 
indicated by code and logic highs at all other locations. 


NOTE 


Most PROM distributors are equipped 
to program PROMS. 
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Bit Map, 


Code 6789A987 


Table 5-8. 


Bit Map, 


Code FITTIT EE 


Tap le 574 


Bit Map, 


Code 23456789 


Table 5-6. 
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SECTION VI 
TESTING AND TROUBLESHOOTING 


6-1. TESTING 


ean The Model 900X transport incorporates three separate types 

of internal testing facilities. These self-test and diagnostic sys- 
tems detect certain fault conditions and provide alignment and test 
aids for preventive maintenance, all of them using built-in test con- 
trols at the operator control panel. 


6-3. SELF TEST. During power-up operation, all indicator lights 

on the control panel will be illuminated for approximately 1 second. 

If all indicators are extinguished except LOAD following this period 
of time, no defect is indicated. If all indicators remain illuminated, 
a defect in the PROM, timer, or microprocessor is indicated. If all 
indicators but LOAD are illuminated, a defective RAM is indicated. 


6-4. TEST MODE OPERATION. Off-line operation of the Model 900X in 
the test mode facilitates exercising of the transport for maintenance 
purposes without the use of an external text exerciser. The test 
mode, used primarily to set up and verify proper operation of the 
transport, is accessed by powering up the transport and loading a 
reel of tape. : | | 


6-53 Referring to Figure 3-1, which illustrates the controls and 
indicators of the Model 900X, the test modes, switch sequences for 
activating each mode, functions performed, and tests being made in 
each mode are as follows: 


a. Press TEST and FWD pushbuttons momentarily. Transport 
performs alternate forward and stop operations to permit 
adjustment of start/stop ramp times. (See paragraph 5-35 
for adjustment procedure.) To terminate test, press FWD 
pushbutton momentarily. FWD indicator is extinguished, 
and transport comes to stop. 


b. Press REV pushbutton momentarily. Transport performs al- 
ternate reverse and stop functions to check start/stop 
ramp times. (See paragraph 5-35.) Press REV pushbutton 
momentarily to terminate. 


c. Press FWD and REV pushbuttons momentarily while in TEST 
mode. Tape moves forward two unit times and reverse one 
unit time, continuing until EOT. Transport will then 


perform rewind operation and continue forward and reverse 
operations. Purpose of this test is to check operation 

of servos. Reel hubs and capstan should operate simultan- 
eously, starting, stopping, and turning in same direction. 


6-6. DIAGNOSTIC MODE. The diagnostic mode is a more extensive mode 
of testing than the test mode. It is designed to aid troubleshooting 
by helping to locate and isolate fault conditions. 


6-7. Referring to Figure 3-1, the upper three indicators on the 
control panel indicate, by base eight arithmetic, the number of the 
test being performed. Each of these, when illuminated, contributes 
its value to a number indicating the number of the test. The value 
of LOAD is 1, ON LINE is 2, and REWIND is 4. For example, if ON LINE 
is the only one illuminated, the test is number 2; if all are illumi- 
nated, it is number 7, etc. The remaining indicators are used to 
confirm proper operation of most of the major circuits in the trans- 
port. 


6-8. To access the diagnostic mode, switch transport power to ON 
with no tape on the transport. Press simultaneously pushbuttons 
TEST, FWD, and WRT EN and hold, then press and hold in the LOAD push- 
button for 2 to 3 seconds. The LOAD indicator illuminates, after a 
slight delay, when Test 1 is accessed. 


Gao Test 1. This test enables all three servos, sequencing the 
reel hubs and capstan clockwise and counterclockwise and testing 
about 85% of the servo circuitry. Any polarity reversal will be de- 
tected, since a servo whose polarity is reversed will cause its reel 
to rotate in the opposite direction of the capstan motor. 


6-10. To terminate this test, press the LOAD pushbutton momentarily. 
The LOAD indicator will be extinguished, and ON LINE will illuminate, 
indicating Test 2. 


6-11. Test 2. Only the supply servo is activated in this test. Its 
purpose is to check operation of the modulated file-protect, EOT, and 
BOT sensors and electronics. While the supply reel rotates in one 
direction, displays for the BOT, EOT, quadrature phase 0, and phase 1 
appear on the TEST, REV, HI DEN, and FWD indicators, respectively. 
These displays and their meanings in this test are as follows: 


a. TEST illuminated, BOT operative; TEST extinguished, BOT 
defective. 


b. REV illuminated, EOT operative; REV extinguished, EOT 
defective. 


c. HI DEN flashing, WRT EN extinguished, quadrature phase 0 
(paragraph 4-102) 0. K. HI DEN flashing, WRT EN illumina- 
ted, phase 0 electronics defective. HI DEN extinguished, 
phase 0 sensor defective. 


d. FWD flashing, WRT EN extinguished, quadrature phase 1 
O. K. FWD flashing, WRT EN illuminated, phase 1 electron- 
ics defective. REV extinguished, phase 1 sensor defec- 
tive. 


6-12. To terminate Test 2, depress the LOAD pushbutton momentarily. 
LOAD and ON LINE indicators illuminate, indicating Test 3. 


6-13. Test 3. This test is for diagnostic and repair purposes only. 
The rewind capstan circuitry is activated, and the capstan ramps up 
in a clockwise (rewind) direction, stops, and repeats this procedure 
until the test is terminated. Momentary actuation of the LOAD push- 
button at this point will illuminate the REWIND indicator (LOAD and 
ON LINE extinguished), accessing Test 4. 


6-14. Tests 4, 5, 6, and 7. At Test 4, all servos are disabled to 
permit loading of tape for Tests 5 through 7. Mount a reel of tape 
and momentarily depress the LOAD pushbutton, loading the transport, 
accessing Test 5, and illuminating LOAD and REWIND indicators. 


6-15. Refer to paragraph 5-54 for adjustment procedures performed 
in Tests 5, 6, and 7. , 


6-16. TROUBLESHOOTING 


6-17. Before performing any troubleshooting operation, the techni- 
Cian must have a good understanding of the theory of operation of 

the transport and any associated equipment. He should check careful- 
ly to ensure that all equipment is connected properly and that all 
associated equipment is in good operating condition. He should be 
thoroughly familiar with operating instructions and follow them care- 
fully in performing the troubleshooting procedure. 


6-18. PROCEDURE. While it is recognized that each individual mal- 
function will require its own specific troubleshooting procedure, 
the following steps will serve as guidelines in the performance of 
any such operation: 


a. As first step, inspect entire unit visually for any signs 
of damaged or overheated components. Also, listen for 
unusual noises, while transport is operating, which may 
indicate mechanical malfunctions. 


b. When a defective component is located, identify it by 
referring to Section VII for part number and/or value. 


c. If replacement part is available, substitute it for sus- 
pected defective part. 


NOTE 


If correction of any malfunction involves 
major realignment of transport, it is recom- 
mended that unit be returned to Cipher Data 
Products for factory repair and adjustment. 


6-19. COMMON PROBLEMS. Table 6-1 lists common problems associated 
with operation of a tape transport, together with the probable cause 
and remedy for each. 


6-20. SYSTEM TROUBLESHOOTING. Table 6-2, used in conjunction with 


the schematic diagrams in Section VII, provides an aid in the isola- 
tion of electrical/electronic system faults and their remedies. 


TROUBLE PROBABLE CAUSE REMEDY | 

Reel flanges Reels improperly Reinstall reel evenly | 

scrape tape mounted (See Section IIT) | 

Dirt covering reflec- | Clean sensor or reflec- 
tive strip or sensor tive strip 


EOT/BOT sensor or Replace EOT/BOT assem- 
logic bly; repair logic 


BOT and EOT 
markers not 
sensed 


Rethread tape (See 


Improper tape thread- 
Section IIT) 


ing 


Tape fails to 
pull properly 

through machine 
or spills 


Clean head (Section V) 
and/or install new cer- 
tified computer tape 


Replace fuse 

No primary power Check for primary 
power 

Defective indicator Replace control/ 

lamp indicator 


Table 6-1. Common Problems 


Dirt on head or dam- 
aged tape 


Excessive data 
dropout 


Recorder will Defective fuse 
not function 


at all 


POWER switch- 
light does not 
illuminate 


TROUBLE 


Machine does 
not accept 
commands 


Tape continues 
to advance dur- 
ing Load mode 


Tape tensioned 
but does not 
advance when 
capstan turns 


Tape tensioned 
but slips 


Tape moves 
during a stop 
condition 


Tape not ten- 
Sioned or -tape 
is spilled when 
Ready mode is 
set 


Transport re- 
sponds to write 
commands but 
tape is not 
written 


Computer does 
not read tapes 
correctly 


Table 6-1. 


PROBABLE CAUSE REMEDY 

| Check interface with 

| DTL logic and correct 
as necessary 


Improper interface 


More than one command | Enable only desired 
true simultaneously command; hold other 
inputs high 


No BOT marker on tape 


Affix marker to tape 
approximately 12 ft. 
from physical begin- 
ning of tape; place 

marker near reference 
edge on backing side 

of tape 


Tape not threaded 
over capstan properly 


Rethread tape (See Sec- 
tion IIT) 


Dirty capstan 


Defective capstan 
assembly 


Motor voltage not 
zero 


Clean capstan in 
accordance with 
Section V 


Replace capstan assem- 
bly and realign servo 


Check capstan servo and 
adjust for zero offset; 
repair if adjustment 

does not correct 


Improper tape See Section III 


threading 


Replace motor or 
repair reel servo 


Reel servo or motor 
malfunctioning 


Check for write enable 
enable ring on reel; 
check write current com- 
mand path to tape head; 
check that read is not 
enabled 


Data format incorrect | Use correct format 


Record length exceeds | Use correct record 
computer memory capa- | length 
bility 


Write current not 
enabled 


Common Problems (Continued) 


PROBABLE CAUSE REMEDY | 
BOT tab dirty or tar- | Replace tab 
nished 
Photosensor or amp- Replace or repair photo- 
lifier defective sensor assembly 


Interface cable fault | Check levels at outputs 
or receiver fault and inputs of receivers 


on servo board; replace 
Transport not in 
Ready mode 


or repair cable or re- 
Fault in ramp genera- 


pair cable or repair 
servo board 

tor or capstan servo- 

amplifier 


TROUBLE 


Tape runs past 
BOT marker 


Transport does 
not move tape in 
response to FOR- 
WARD or REVERSE 

commands 


Bring tape to load point 
(Section III) 


Repair servo board 


Write current is not 
enabled 


Check presence of write 
enable ring on supply 
reel; WRT EN indicator 
should be illuminated. 
Check for +5V at write 
current transistor on 
write board while writ- 
ing; if not present, 
check for +5V, at power 
connector. Also check 
for +5V on servo board. 


transport re- 
sponds to remote 
FORWARD command, 
but tape is not 
written 


Check receiver on con- 
trol/power board; check 
for RUN signal on read/ 
write board; repair 
read/write or control/ 
power board if faulty 


WRITE ENABLE signal 
not correct 


Write data or write 
data strobe not re- 
ceived correctly from 
interface 


Check presence of cor- 
rect levels on write 
portion of read/write 
board; repair write 
portion of read/write 
board or interface cable 
if faulty 


Check J21 on read/write 
board 


Table 6-2. System Troubleshooting 


Heads not plugged in 
correctly 


PROBABLE CAUSE 


REMEDY 
Use correct format (See 
Section IV) | 


Check receiver and write 
amplifier on write por- 
tion of read/write 

board; repair if faulty 


TROUBLE 


Incorrect data 
format 


Fault on one track 
due to failure in 
write circuits 


Intermittent +5, RUN, 
or WARS 


Data incor~ 
rectly written 


Examine signals and re- 
pair servo or read/write 
board, as required 


Write deskew circuit Check skew adjustments 

faulty (See Section V) | 
Head and guides need Clean head and guides 
cleaning a 


Tape cleaner needs Remove tape cleaner and 
emptying clean 


Interface cable or 
transmitter faulty 


Replace or repair inter- 
face cable or transmit- 
ter on read/write board 


Check J22 on read/write 
board 

Readjust in accordance 
with Section V | 

Clean head and guides 


Remove tape cleaner and 
clean 


Head not plugged in 


Read skew out of 
adjustment 


Head and guides need 
cleaning 


Tape cannot be 


Tape cleaner needs 
read 


emptying 


Check and adjust ampli- 
fier gains 


Read amplifier gains 
incorrectly adjusted 


scsi caiauc: 


Check read gate on read/ 
write board; check that 
duration of positive 
section of waveform is 
one-half bit time 


Read data storage 
register faulty 


Other component fault] Check test point data; 
in read channel repair read/write board 


Table 6-2. System Troubleshooting (Continued) 


SECTION VII 


ENGINEERING DOCUMENTATION 


Parts lists, schematic diagrams, and assembly drawings applicable 
to the Model 900X transport are presented in this section. 
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CIPHER 


731920-400}HINGE PLATE 


| 799004-000|CROSS-FEED SHIELD CIPHER — 


209990-084 CONTACT CEMENT BORDENS 


5070 


PAGE 2 BILL OF MATERIALS: 154@5@-161 REY AY FLOOR ASSY-TRANSDUCER © FIRST RELEASED: 
ITEM PARTH 2... QTY DESCRIPTION.............. MFG PART#....... MEG REF-DES.............. 

4 154658-201 4 TRANSDUCER ASSY 32274 

2 154056-202 4 TRANSDUCER ASSY 32274 

3 754834-381 4 FLOOR COLUM ———-32274 

4 754@5@-361 4 BASE-TRANSDUCER 32274 

5 754859-5 2 COVER-TRANSDUCER 22274 

6 754045-204 4 TUBE~ALUMINUM -—~—-32274 

7? 754045-181 4 BRASS TUPE-MODIFIED —-—32274 

8 799622-181 15 ALUMINIZED MYLAR, STRIDED —~--22274 

9 754846104 2 SCREEN-COLUNN FLOGR —-——32274 

49 | 

44 2869183-186 .9 TUBING-SILICONE, SUPER 197° e575 
BLUE 
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43 
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26 269998-008 = AR ADHESIYE-STRLSYN RESIN 3528 BA 76384 


14:18:51 25 JAN 1979 


ALT PART#... ECO#... STAISE.. END-US 


BILL OF MATERIALS: 154050-281 REV AX TRANSDUCER ASSY 


ITEM* PART#....... 


be pe ~ 
RRB ES won nein 


= 
CH 


i 
~J 


18 


155822-681 
79821-2641 
754890-481 
(0621-604 
(22301-6808 
216229-200 
216488-812 
218488-G86 
248508-041 
205615-108 
205816-186 


2410169 
268436-411 


1 ITEMS PROCESSED 


QTY DESCRIPTION 
4 YECTORBORD ASSY 
2 EXD-TRANSDUCER 
1 HOUSING-TRANSDUCER 


1 CLIP-GROUND 


DIA REEL 


DIA REEL 


1 LUG SOLDER 
. 4 WIRE-JAC, STRD SANG, 


TEFLON, WHT 


* 


4-48 X 3/8 


* 


Se ee 


4 TUBE-TRANSDUCER 


1 CLAMP, CABLE-3/46 WHITE 

. 2 TUBING-HEAT SHRINK 

3 TUBING-HEAT SHRINK, BLACK 
3. 7 CABLE-SHIELDED, TWO COND 

2 TERN-MALE, 24-2GANG . 893 


1 TERM-FEM, 24-30ANG . 93 


AR TAPE-ADHESIVE TRANSFER 


1 SCREK-PAN HD PHIL 
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4 WASHER-FLAT #4 
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AR ADHESTYE, BLK-RTY 
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HiX-3,/732 
8641 
82-89-2141 
82-09-1141 
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RT¥-183 
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ALT PART#... ECO#... ST-USE.. END~USE. 


BILL OF MATERIALS: 15450-2802 REY AV TRANSDUCER ASSY 


TTEM* PARTH. 2... QTY DESCRIPTION..........0.., 
1 155622-001 1 YECTORBORD ASSY 
2 750821-201 2 END-TRANSDUCER 
2 734050-481 1 HOUSING-TRANSDUCER 
4 
3 ?aud2l-604 4 TUBE-TRANSDUCER 
6 
? 722301-608 1 CLIP-GROUND 
8 
9 210229-200 1 CLAMP. CABLE-3/416 WHITE 
18 
Ji 246408-012 .2 TUBING-HEAT SHRINK 
12 248408-@06 2 TUBING-HEAT SHRINK, BLACK 
13 26850-0441 4.5 CABLE-SHIELDED, TWO COND 
14 205015-168 2 TERM-HALE, 24-30AWG . 693 
DIA REEL 
15 265016-160 1 TERM-FEM, 24-36AWG . 693 
DIA REEL 
16 216469 1 LUG SOLDER 
1? 208430-411 4 WIRE-JAC, STRD, 3GANG, 
TEFLON, WHT 
18 289999-828 AR TAPE-ADHESIVE TRANSFER 
* 
19 
20 
21 
a2 217271-406 4 SCREW-PAN HD PHIL 
4-46 X 3/8 CAD BLK ZINC 
23 213781-400 1 WASHER-FLAT #4 
24 
25 6209998-808 = AR ADHESIVE-STRL, SYN RESIN 
26 209998-109 AR ADHESIVE, BLK-RTY 
a? 
28 269998-872 AR ADHESIVE - SCREWLOCK 
* 
fom 


3 ITEMS PROCESSED 


FIRST RELEASED: 
MEG PART#...... MFG REF-DES.....0....., 
32274 
ann n nnn 32074 
32274 
32274 
mannan 32274 
3263 26000 
HAX-3/16 
HAX-3/32 
8641 Boned 
@2-09-2141 27264 
@2-09-1141 27264 
1485-4 83330 
38-TE~738 20144 
468 76381 
@enn0 
#4 pened 
3520 B/A 76381 
PTY-403 
222 


14:13:39 25 JAN 1979 


ALT PART#... ECO#.. ST-ISE.. END4USE 


PAGE 2 


ITEM* PRRT# 


bEEBoouaad ne 


288468-S5a8 
208416-112 
28e41 6-144 
288485-014 
208408-144 
288408-142 


‘268380-B81 


269999-080 


206604-834 


PBEEG6-O44 
2G6680-O4 4 


286612-B72 


213154-166 
27682-8414 
287688-B24 
267685-621 


207102-044 
207404-B24 


267687-854 


287162-851 


QTY DESCRIPTION.............. 
4 PHB ASSY-POWER SUPPLY 
4 POWER TRANSFORHER 
4 BASE-POHER SUPPLY 
4 FILTER-ENL. 5 AMP, K SERIES 
1 RECEPTACLE-PONER 
4 RECTIFIER BRIDGE 
4 CLAMP, CABLE-5/16 BLACK 
. 4 GROMMET STRIP 
. 7 TUBING; SHRINK 4/8" BLK 
5 TUBING, SHRINK 3/46" BLK 
4 GROMMET a 
8 TY-RAP-146 TO 5/8 


2 TERMINAL, RING-16-14 
4 TERMINAL RING #6 SM PAT 
4 TERMINAL, SLIP-ON. 25@ TAB 
3 WIRE-STRD, 16AWG IR PYC 
1. 67 WIRE-STRD, 2BAWG, IRPYC, BLK 
1 67 WIRE-STRD, 2@ANG, IRPYC, WHT 


BILL OF WATERIALS: 154817-961 REV G POWER SUPPLY ASSY 


9 WIRE-STRD, 18GA, IR PYC GRN 7155-4 


9.79 WIRE-STRD, 16RHG, IRPYC, HHT 
2.47 WIRE-STRD, 16AWG, IRPYC, BLK 
2 WIRE-STRD, 14AWG, PYC, UL 

11 MARKER, WIRE- 1-5¢ 


2 SCREW SKT HD CAP 
6-32X4/4 CAD 


© SCREW PAN HD PHIL 
6-32X3/8 CAD 

1 SCREW PAN HD PHIL 
6-32X1/2 CAD 

4 SCREW SKT HD CAP 
6-32X3/4 BLK @ 


4 SCREW-FIL HD PHIL, 168 
18-32 X 8 
18 WASHER, SPLIT LOCK #6 

1 WASHER, FLAT. SMALL OD #6 
3 WASHER, FLAT #6 


4 WASHER, SPLIT LOCK #16 
4 WASHER, FLAT. #416 


6 NUT » HEX #6 
6-32 

4 HUT, HEX-LG PAT 
16-32 


12 FEB 1979 


.. ST-USE. END-USE. 


FIRST RELERSED: 47 MAR 78 9:28:47 
MFG PART#...... MFG REF-~DES..:........... ALT PART#... ECOE 
-22274 
32274 
nee 32274 
-32274 FLA 
634 85245 
MDA-980-2 O4743 CRL 
774 P-CLIP 46000 
S24 266-2N 63008 | 
HiX-4/6-UL BLK @gage 
Hi¥-3/46-UL BLK 3942 
2446 17608 - — 
Ty-23H - e5ee0 3642 
R4158 44726 
RIGO1S e16e0 4547 
SB5305F 46688 - 3842 
HHA4G5 GRN/YEL 28322 4547 
HHG347 42763) 3842 
HHO347 2763) 3842. 
HHG485 2703) 4547 
HHBd85 27831 3842 
3079-41 CSAUL 92194 
Vett-B-49 BeaEe 
BEGRG 4547 
eoeng 3842 
BeBG0 4005 
peEee 
48-32%3/8 agaae 4547 
“WASHER #6 CAD. @@@21. 4985 
WASHER #6 CAD. 26080 
WASHER #6 CAD. 69008 
WASHER #48 CAD. 88080 
WASHER #18 CAD. e600 
NUT #6 CAD. BEGBE 4985 
NUT #4 CAD. 800880 


ae CODE IDENT 3 
- | P A B qT S | SFO Fe | 


| 32274 


EOS Se Say POWER SOP 


pe ooo) Lele DESCRIPTION aS oe are aa LTR DESCRIPTION INC |OATE| APP IDATE 
Yb a 


PII T VO \ TW - PF OWMR SUPPL Y | WHER 
59M WO SAVNKT -TISE | | VASE 
05066500) CONNECTOR - B FOS = |\OF-09-1063 70k CH ed /F 
LOSOWF =| SERAOHMLE MEZONWG ORB DB REEL, O2-09-21/0 | SVIOKE K | FIM L 
LOU 74-158 | CNP LLECT, £5, 500 Uf FEV | US 7SVFKSEL ETRY, C7, 2 
200I2S-B00)RES-WW, 3K, 2.735W,5% |CGN-2@B- | PALE R| 
EOSO/S \VERVO-FEM 9208, O9BDIN REEL O2-09-M/e\ "POLEK | FYNS 2-G 
2/0229523| TYFRAP Ulin TOS8 |\F7KROASAT | THB 
VOSSS:O33 \ LV: SLIP ON 250 TAB | SOSSOSF | HOLLINCS. 
905-11 \WUE SURO EAWEGAR, FYCWHT | HITE 1 CS UL| PLFA \(F5O-KL FVO 
2OBIOO-1 WIKRE STROOIWELIEPICHMT WW OFOS \WULDWIRE DI /FFO-KL FC 
£09999-000| STABLE WIRE 1-50 \VAIV9-0-49 | BAA OK 


SVANKGAGAN 
%M®OQNN)NN WAN 


| # ~ | PAR | S | S | 30074. | “SFO 7-OO/ 


Ci TITLE MODEL REV 
SO 5 AISY POR SUL 


ITEM QUANTITY CIPHER VENDOR REFERENCE 
DESCRIPTION . VENDOR 
NO. DESIGNATOR 


PART NO. 


BIEX YB 


SOSEK YS 

1O-22.x Ye 

EG 

#G 

te ion 4 

iy. a | ot 
GE - 32. 


5072 : 


aS ee i Pere eS fe ee a nee rent) ee, 


i 
ary i 


‘4 iN ' ; j ‘ i — i : bee ; 
| a eer ae ce ee ee be Bee A 1 °3 oe O74 a eabae 001-902 
i te : Sen ee nr ee en Ee me Se a a pe a E ame i 
ws a? iT . | 


it 
OR ane eee een ie cate et A AE 50 se OE ea RD 8 a Nee OS OA A oe NS eA nO Ny pn Go “es eeneeatn patie eee 


| Re! ee pMOCEL 69. REY 
oe 4 PWB ASSY-CONTROL SERVO ote ie OOK Sa Sig tinge: Al 
pia San See = ie pea ee ee ee ee mies games Geral aac acl ae ee Te es eee ma 
we AHDDOWS: NU SS fi HESCRIPTION (ine loarel are loaveH LTR DIS CRIP TION [DATEL at tae LoL 
Beare anes a araae MCECO S017 NTs ey. yh ey q 
ious THACIKE CKER _ | TLIAN| coveR sHT § jG 1-9) a nee ee ee etre ee wet tle oe 
inv CRANE Met 4 MNCORP, Ero 42340 an ie tion Whe? | atl, 
i oie NDLUEy Pe eee tog eee hep ae ie en oar genie Ron gee ng eae eee gee) ne net a Ree racoaneranes bot yor sate Ae Le ee ee . j 
lees MURPHY RR HAP IINcoRe Ecoaa23 lonillsd Dra wedi To ioe oe 
— sco a eae oa meee 350 mn celine ae eS ‘ 2 ry { 
2 fee. PET HAR | INGOR® ECO AdBe Chilo! ns a | Ieee I mas Bou 
l we PERLING a las INC ECO 4az4} 49Gb MNES peie-4 | a ae ee ee 
[area epca Ca 2 SS Sate ie pe negoeriproreenara = nee SS SaaS SS ES eee ———— iis Oka | eRe: Cee Oe AON — 2S ae a ses ma ee cake eee eae 
eis - cquasniy | Cerner! . VENDOR | eehetes REFERENCE 
: ; Seaplane tonaniiouen a —~—4 eek ia: ' 8 eee a at PL N { VENOGR DESIGMATGOR 
P ieC 004 002 7 AART BG | v. | | is 
i et oan Fheete ae wea ag a ines s Gt ch a os a eg cries sesh atari Gam nh oa das nape nis Sw atm creme ce Neer: qarwemenat. merece an -anemarcenmerenere cal: mira Sa. ume a esa some ere 
TDWG REF IREF | ~ /354012- 300} SCHEM.-CONTROL SERVO | CIPHER | 
-2 Pa ta ft '754012- 102] PWB- CONTROL SERVO | CIPHER 
i 23 | 
oo | : | . 
14 16 16 |  1154013-901' INDUCTOR ASSY-SERVO/FILTER | ‘CIPHER iLU-L6 
oa eee 454014-001; INDUCTOR ASSY-P.S./FILTER | ;CIPHER iL 
6.12 Ce 154014- 002/ INDUCTOR ASSY-P.S./FILTER | | CIPHER IL7,L8 
(7 i252 45  4154024- 201} XFMR ASSY-P.S./FILTER CIPHER 172,73 
'8 it !'2 | 114540144-202| XFMR ASSY-P.S./FILTER | | CIPHER . ae 
ce eee ae 154014-301! XFMR ASSY-PWR SUPPLY ;CIPHER 74 
110 $3 '3 | 4154015- 401 XFMR ASSY | CIPHER AL,A2,A3 
‘Lh ' | ' | } 
iL2 | 54: 54; {205026 { TEST POINT .058 DIA PIN | 60802-2 | AMP TPL-TP54 
aXe : | | | | 
( i : 
a6.) a), ee 754013-810! EPROM, OPER. SYSTEM CIPHER |U45 
M6 PR po 754013-8111 EPROM, OPER. SYSTEM | CIPHER | u56 
‘47 {4% {4 | — '732006-800! LABEL-ASSY iCIPHER | 
Hy t ‘ 4 i : 
j i { 

Poy tt | ! | 3 
a a ae | | | | 

‘ | i 
| 
a ae | | 

| 

| | | | | | 
a oe | | ! 
a ee ee | 
ede | | 
Ee UI gre A Rel UNE TRNS (RE Re eA  E, Oke ae Nee tee ONS eee ne eae en een REN een) CAE TaN OE eT eT CE 


Cipher [er__PARTS LIST 


MODEL ears a 
PWB ASSY-CONTROL SERVO 


i ee TE 
ITEM | QUANTITY CIPHER decane VENDOR rer REFERENCE 

R 
NO. l goaloo2| _| PART NO. DESIGNATOR 


Z..) 731501300] RETAINER-P.«C.. CONN. CIPHER 

l ] 731524-600| STRUT CIPHER 

+14 21,0040-074] SPACER-ROUND 1/4X5/16 #4 9225A140 AMATOM 

9/9 754014-401] MTG PLATE-COIL | CIPHER 

Bs iG 754014-501] MTG PLATE-CGIL CIPHER 

pa 754016-501| HEATSINK CIPHER 

/ \ 754016-701| INSULATOR-MYLAR, HEATSINK | CIPHER 

2.162: 205133-001] CONNECTOR-3 PIN MALE 09-18-5032 MOLEX P10,P12 
/ 1 205133-002| CONNECTOR-3 PIN MALE 09-18-5031 MOLEX P29 
212 205133-033| CONNECTOR WAFER-3 PIN PC 09-18-5033 MOLEX P2526 
1 205133-037| CONNECTOR WAFER-3 PIN PC 09-18-5037. MOLEX P27 
PUL 205133-051) CONNECTOR WAFER-5 PIN PC 09-18-5051, MOLEX Pg 
Ze 205133-059) CONNECTOR WAFER-5 PIN PC 09-18-5059 MOLEX P4,5 
Pid 205133-950| CONNECTOR WAFER-5 PIN PC 09-18-5950 MOLEX P30 

] 1 205133-951) CONNECTOR WAFER-5 PIN PC 09-18-5951 MOLEX P28 

a ie -205133-069 CONNECTOR WAFER-6 PIN PC | 09-18-5069 MOLEX | P14 
Pld 205133-094 CONNECTOR WAFER-9 PIN PC 09-18-5094 MOLEX P3 

! l 205068 CONNECTOR-12 POSN 03-09-2121 MOLEX P7 

3}, 3 201105-011 |CAP-CER,.O1LUF,3000V 30GA-Si0 SPRAGUE C28,57,80 


5072 C. 


44 


45 
46 
47 
48 


49 
50 
51 
52 


a2 
54 
55 
56 


23 


23 


20} 2O 


Meee Ore 


‘oe aos 


5072 COP 


errs gre tg A AC A CES 1S EE TNL A CC CL SC LO A AL 


201105-100 


201105-101 


201105-1,03 


201213-100 
201105-010! 
201121-470 
201122-100 


201122-200 
201122-470 
201122-680 


204123-151 


2014122-150 
201121-300 


201140-20 


201122-270' 


ersten tp rents etter tthe RA eh NS RN NS 


DESCRIPTION 


one —-CER.~DISC,.1UF,100V,+20% 


—~R802Z 


were 


CAP-CER-DISC,.1LUF,10V; +802" 


-20% 


CAP- CER, DISCy,UF125V494+20% 


-802% 


CAP-CER.DISC, -OOLUF ,50V,10% 
CAP-CER.«DISC. 4 -O1LUF »500V2 48 
CAP—-D.M.747PF,300V 15% 
CAP-D.M.,LOOPF,300V,52% 


CAP—D.M. »200PF,300V, 5% 
CAP—D.M. »470PF,300V;5% 
CAP-D.M. y680PF y300V 55% 


CAP—D.eMe »L500PF,1L00V,5% 


CAP—DM, 30PF, 300V,5% 


CAP-PC,2.0UF,100V 15% 


CAP-DM,270PF, 300V, 


-CAP-DM,150PF ,300V 1,52. 


5% 


VENDOR 


NO. 


563CY5SBA250A 


CW15C102K 

Z 5HKS-S10 | 

015 3E47050 
D1L53E101J0 


D153E201J0 
D1L53E471J0 
D153E681J0 
FA1L521J03 


D1L53E151J0 
D#53C300J0 


MCRIW2 


D153E27100 


UK10-104 | 


VENDOR 


MALLORY 


CENTRALAB:: 


SPRAGUE 


CENTRALAB 
SPRAGUE 
SANGAMO 
SANGAMO 


-SANGAMO 
SANGAMOQ 


~ SANGAMO - 


CORNELL- 


DUBILIER | 


SANGAMO 
SANGAMO 


CORNELL —- 
DUBLIER 


SANGAMO 


ee se an aA LSA OTE 


REFERENCE 
DESIGNATOR 


C34,35,60,61 


C29-32,54-56,58; 
81-84 ,13,39,65,10 
136 ,138,140,142, 
180,183,184 


C24,25,50,5h, (6; 
77,107,121,139 1,14 
170 ,181,4-7,137, 
177,178,182 


C14-21,40-47,66-7 
C 156 
¢ 187 


C12 ,38,64,120,122 
123,134,173 


C9 
Ci25 
C3 


C98,157 
C 126 
C94,95 


C26,27,52,53,78,7 


| C17i 


PARTS LIST 
| S00x | oe a ee 


Cpl el TITLE 
peer rremecs PWB ASSY-CONTROL SERVO | S00x | 


ITEM | QUANTITY | QUANTITY CIPHER ree VENDOR ae REFERENCE 
NO. 1; Cr oe PART NO. DESIGNATOR 


5072 CDP 


I} 2 204144-120 | CAP-PCy«OL2UF 50V 120% BA2-123 IMB C168 
+1 4 201148-L00 | CAP-PC,.1UF,50V15% 650B4A104J |ELECTRO CUBE |C103-106 
a} 3% 20148-1450 | CAP—PC;).L5UF ,50V5% RAZAL54J IMB C116 11315147 
Heya 201148-330 | CAP-PCy.33UF +50V 552% RA2A334J IMB CL13,114,125,118, 
132 1133145,146, 
449 152,169 
313 201149-022 | CAP-PCy-0022UF ,50V152 RAZA222J IMB CLOL, 102,117 
go 201149-047 | CAP—PCy.0047UF 1 50V1 52 RA2ZA472J IMB C99,100, 1227, 
as 1431144, 186,190, 19 
3/2 201149-100 | CAP—PC;y~sOLUF,50V15% RA2A103J IMB +1€8197,192 
| +14 201149-220 | CAP-PC,.022UF,50V152% RA2A223J IMB Cl) 2,148,153 
fe] S 201149-390 | CAP-PC,.039UF ,50V15% RA2A393J IMB  € 109-112 4128 
Nel 201149-470 | CAP-PC,.047UF »50V) 52 RA2A473J IMB CLO 11:21 36137 462,63 
2 |. : : 
ye 201149-680 | CAP-PCy.068UF ,50V 452° 650B1A683J  =|ELECTRO CUBE | C129,C130 
ae 204149-082 | CAP—PCy..0082UF 5 50V,5% RA2A822J IMB C119 
et 2 P0LL48-220 | CAP-PC,s22UF;, 50V, 5% 650B1A224J |ELECTRO CUBE | C33, 
&| a 201159-022 | CAP-MYLAR1+0022UF,200V+10% | WMF2D22 CORNELL- | C22123748,49,74, 
DUBILIER 75,150,151 
2. 201160-220| CAP-TANT:2.2UF,35V,102 CSL3BF225K NCI C174,175 
a 


CIPHER VENDOR REFERENCE 
DESCRIPTION VENDOR 


PART NO. NO. DESIGNATOR 


CS1U3BE126K 


isa |S | S 201161-120] CAP—TANT,12UF;20V,103% NCI. CL35, (-158,161,— 
. , 62,172 
82 13/13 201161-470| CAP-TANT»47UF 16V 310% CS13BB476K NCI C166 , 4845 ,167 
83 | / ae 201161-220| CAP-TANT »22UFy15Vy 102 | CS13BD226K NCI C154 
84 
85 
86 l L 201172-101] CAP-ELECT,1LOOUF ,150V WBR100-150 CORNELL- 
; DUBILIER C159 
87. | | i 201173-050] CAP-ELECTs500UF,10V;,A/L 39D507GOL0EJ4 | SPRAGUE C160 
g8 | 2 | 2 eronene= noe CAP-ELECT;LOOQUF ,25V | | CIPHER C163;164 
89 | j { 201173-200] CAP-ELECT, 2000UF,10V 39CLOFJ23 ELECTRA/ ! : 
| MIDLAND C165 
90 
91 
92 
93 | | | 
eae 210112 CRYSTAL-3.840 MHZ . 815-A-3.840 | STANDARD— 
| | MHZ CRYSTAL : 
95 | 
96 
97 | I il 202011-744 |DIODE-ZENER UN4744 MOTOROLA © CR105 
98 140150 crete ia DIGDE-HOT CARRIER _| BN5817 MOTOROLA CR9-24,37-52,654,67 
| | i 69-73,75377,178;,79, 
80). 109,141, 66; 
98 |ALT IAL[T 202013-818 ,DIODE-HOT CARRIER RECT 1N5818 MOTOROLA [681 74 76, 
99 -SAME AS ITEM -98 


5072 CDP 


aes i 


| Cipher ‘Tre 


| QUANTITY ’ CIPHER VENDOR 
DESCRIPTION VENDOR 
ox foco] | rant vo. 


rem | QUANTITY | 


NO. 


100 
101 
102 
103 
104 
105 
1106 


| vol | tt 


| nn 


PWB ASSY-CONTROL SERVO - 


STNAT 202018 


2, 202019 
2/2 202034 
4 


, 1202035 
(1? 202005-500 


23 
om 203003 


Pil 203007-200 
wal 203007-600 
19 19 203007-700 


eR A 


DIODE-SWITCHING 


DIODE-ZENER 
DIODE-RECTIFIER,FAST RECOVER 


RECTIFIER-POWER 
RECTIFIER-PWR;HI* EFF»GA 


IC-ANLG SW;4 CHNL 


IC-CPER AMPLIFIER 
IC-OPER AMPL/BFR 
IC-VOLT COMPARATOR 


ae 


INOL4 


INS57B 
MR 820 


MR851, 
UES1302 


TH5012CPE 


LM318N 
LM324N 
LM339N 


CODE IDENTIPL 


32274 


oe 
oe 


MOTOROLA 
MOTOROLA 


MOTOROLA 
UNITRODE 


| INTERSIL 


NCI 
NCT 


NATIONAL 
SEMICONDUCTORS 


1454012-001-002 
REY. 


, AT! 
REFERENCE 
DESIGNATOR 


CR1-8; 29-36,57-64; 
94-98 LOLs 102 y 104» 106 
108 ; 118,99 


CR103,107,110 
CRL1L6,117, 


CRLL2 113,114,115 


CR25-28,53-56, 
81-84 


U36937149,63,67,7T 


U2 
U27 


U657943,14,2092h) 
29139195 


CIPHER 


PART NO. 


DESCRIPTION 


VENDOR 


CODE IDENT/PL } 
i 


| 32274 


VENDOR 


154012-001~C02 


REFERENCE 
DESIGNATOR 


CTORS | 


4203029-003 
203035-032 


5072 CDP 


IC-TRPL 3 INP;AND GT 
IC-QUAD 2 INP;,POS OR GT 


SN74LSU1N 
SN74LS32N 


Tele 
Tele 


} | f | = j203008-741 | IC-OPER AMPL LM741C NATIONAL {U4 
| SEMICONDUCTO | 
{4 | 14 203012-136 | IC-QUAD OPER AMPL RC4136 Tels U5412119,26,30,31, 
3238146564165 ;66, 
76 33 
| 
bhai 210] IC-VOLTAGE REGULATOR MC7822CP MOTOROLA VR1y2_ 
203013-300| IC-VOLTAGE REGULATOR MC794L2CP MOTOROLA VR3 44 — . 3 
203013-250] IC-VOLTAGE REGULATOR MC79LO5CP MOTOROLA VR5 
203023-001| IC-QUAD 2 INP; POS NAND GT | SN74LSOON Fels U83 
203024 IC-QUAD 2 INP;POS NOR GT SN7402N Tél. U8 15 ,22,79 
203026 IC-HEX INVERTER SN7404N Tos U3,88 
203026-500| IC-HEX INVTR BFR/DRVR SN7406N Pets U57,68,89 
203027 IC-QUAD 2 INPyPOS AND GT SN7408N | ToT U10117 124,82 
203027-001]I1C-QUAD 2 INP,POS AND GT SN74LSO8N Ta tes, U52 
| 


UL; 18,25 
UTO 


: PARTS LIST or 
Ci , | 32274 454012-001 -O02 
Dota TITLE MODEL REV. 
pnp ASSY CONTRO SER pS tT 


CIPHER VENDOR REFERENCE 
DESCRIPTION VENDOR 
PART NO. DESIGNATOR 


203036 IC-QUAD 2 INP,POS NAND BFR SN7438N Toke 3 U41, 42 

203039-001 | IC-DUAL-D TYPE FLIP FLOP SN74LS74N |T.Ié U4,59,78, 92 

203046-132 | IC-QUAD 2 INP;POS NAND TRIG | SN74LS$132N ae U60 

203046-148 | IC-3-8 LINE DECODER SN74LS138N Tels | U48 591193594 

203046-153 | IC-4-1 LINE SEL/MLTP SN74LS153N Teds U80 

203051-174 | IC-HEX D TYPE FLIP FLOP SN74LS174N tole. U40 1514587691890 

203051-100 | IC-QUAD D.TYPE FLIP FLOP SNT4LSL75N Tele U53 

203052-253 | IC-4-1 LINE SEL/MLTP * | SN74LS253N Toke U44,55,6297h 

203085-001 IC-SCHM,TRIG INPyHEX IV SNT4LSL4N | Tile. U28 154,64, 

203123 IC-REG PULSE WIDTH MOD SG63524N Tahs U9T 

203565-102 | IC-MEM MOS RAM 256X4 201A ° INTEL U84,85 

203555-101 IC-CONTROL» MOS Z-80-CTC ‘| 210g 2 UT2 

203575-101 | IC-MICRO PROCESSOR 7-80-CPU ZILOG U86 

203039 ‘| IC-DUAL D-TYPE FLIP-FLOP SN7474N he Oeie: 2 U87 

200200-101, | POT-TRIMMING~1K 3299x-1-102 | Bourns _—|[ R367 

500204-200 | POT- 20K CERMET _ ET34P203 - |ELECTRA = |R2421 243, 244 
7 a | MIDLAND 

200205-052 | POTENTIOMETER-TRIMMING, 50K | 3996p-1-503 | BOURNS R188, 189; 190, 

| ae | ee | | 294, 250 

200070-470| RES-FCy4- 7M 1/4W 15% RCROTG4R7UM | MIL-R-39008 |R4031404 

200071-100} RES—FCs 100s 1/4W 5% RCRO7TGLOOJM | MIL-~R-39008 ener 

: ? 


200071-150} RES-FC1150,1/4W 5% RCROTGL50JM MIL-R-39008 R2101408 


CIPHER 
PART NO. 


200071-470 


DESCRIPTION 


RES—FCy4722y14/ 4W 15% 


VENDOR 


NO. 


RCROTG470JM 


VENDOR 


MIL-R-39008 


_ REFERENCE 
DESIGNATOR 


R194,195,409 


R. #00 


200072-100 | RES—FC ,10004'1/4W » 5% wuld MIL-R-39008 
200072-220 | RES-FC,220.2,4/4W 15% ane MIL-R~39008 |R8,170-173, 355 
200072-330 | RES-FCy 330% 4/4W 15% RCROTG33LUM | MIL-R-39008 }R21,22426127) Ths 72) 
78,87 7423;124,130; 
| | | ; 140,353,356 
“1200072—-470 | RES-FC +4702, 1/4W 15% RCROTG471JM | MIL-R-39008. |R6y7 | 
1200072-560 | RES-FCy560Qy1/4Ws 5% | RCROTGS61UM | MIL-R-39008 |R29-36,79-86,134- 
: a oe a 1134, 436-739 
200072-680 | RES-FC +6800) 1/4W 52% RCROTG68LJM | MIL-R-39008 |R351,352 
200072-750 | RES; FCs 750Dy 1/4W 15% RCROTG7T5idM | MIL-R-39008 |R357,358,397 
200073-220| RES—FCy2.2Ky1/4W 5% | RCRO7TG222JM |MIL-R-39008 | R385 _— 
200073-680 | RES)FC,6.8Ks1/4W, 5% | RCRO7G682JM MIL-R-39008. | R380 _ 
200073-100| RES-FCy1K11/4W 152 RCROTGLOZJM —_ MIL-R-39008 || Rhy 2701 2341384139) 
200073-110 |RES-FC+ 1.1K s1/4W; 5% RCROTGIL2JM  |MIL-R-39008 | R28,88,141 
200073-120 |RES-FCy 1.2K y1/4W 5% Somes MIL-R-39008 fe 
200073-L50/RES-FC;2.5Ki2/4W 5% RCROTGL52JM  IMIL-R-39008 | R2196;197,198;199, 
, |. | 342.9343, 342 
200073-180| RES-FC yl. 8Ky1/4W 15% RCROTGL82JM (MIL-R-39008 | R244 
200073-200| RES-FCy 2K y1/4W 75% | RCRO7G202UM |MIL-R-39008 | R21292;328,334+ 


399,427 seal’ 


‘JITEM | «QUANTITY CIPHER rere VENDOR seaioe REFERENCE 
‘| NO. lop loo2| | PART NO. DESIGNATOR 


200073-240 
200073-300 
200073-270 
200073-360 
200073-430 


200073-470 


200073-510 


200073-750 


2000 74-100 


200074-120 
200074-150 


200074-180 
200074-200 


5072 t~ 


at ln de) ee 


RES-FC1204K91/4Wy 5% 
RES—FCy 3K y1/4W 9 5% 

RES—FC12+7Ky4/4W;52 
RES-FC;3-6K,1/4W 15% 
RES—FCy4-3Ky 1/4W 15% 


RES-FCy4e 7K 21/4Wy5% 


RES-FC;5.1K,1/4W,52 


RES-FC,7-5Ky1/4W 152 


RES-FC 110K ,1/4W, 52% 


RES—FC,12K31/4W,52 
RES-—FC,15K,1/4W, 5% 


RES-FC,18K,1/4W,5% 
RES—FC» 20K; 1/4W 5% 


RCRO7G242J5M 
RCRO7G302JM 
RCRO7TG272JM 
RCRO7G362JM 
RCRO7G432JM 


RCRO7G472JM 


RCRO7G512J5M 


RCROTG752JM 


RCRO7G1LO3JM 


RCRO7G123JM 
RCRO7GL53J5M 


RCROTGI83JM 
RCRO7G203JM 


32274 a 001-002. 


laos 
laos 


MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 


MIL-R-39008 


‘MIL-R-39008 


MIL-R-39008 


MIL-R-39008 


MIL-R-39008 
MIL-R-39008 


MIL-R-39008: 
-MIL-R-39008 


a ae OF 


R338,347,348 
R314 
R377 


R272, 423 


R2911293,3274,329, 
332,335 


R9,18;20;,25, 73- 75 
142551265127,178; 
192,193,231;260, 
266,278,339, 
37813981422 


R302, 304 


R47,19,69,/70;121; 
122 


R44716,181,2333262 
26532673269 5289, 
298,300, 302,303; 
350;359, 360, 362; 
36543665369 215, 
3742375376 s 330 
33153925407 ,425 


R23213461349;354, 


R24,77,129,176,200 


204i: 2066 201 s2 13% 
218 413-415 
R424 


R67,68,419,1201 2024 
204,208, 209,212; 
2133246;2417,263 


CIPHER 


PART NO. 


201; 2? | L 200074-270 |RES—FC 127K 4/4Ws 5% RCRO7TG273JM 
‘202/6 | 6 200074-330 IRES-FCy 33K11/4W152) RCROTG333JM 
203 | | 
204, 2 | 2 200074-430 |RES-FC 143K s1/4W 1 52% . IRCROTG433 UM 
205) 2.) 2 200074-470 |RES-FC 147K 1L/4W 15% RCROTG473UM 
206| f | | = 
207| > 4 zo0er4- RES-FCy68Ky4/4Wy 5% RCRO7TG683JM 
208] 7 7 200074-750 |RES—FCs 75K yL/4Wy 52 RCROTG753JM 
209} 4 | 4 200074-910 |RES-FC;94Ky2/4W y 52. RCRO7G913JM 
210} 6 | & 200075-L00 | RES—FCy100K+1/4W 52% RCROTGLO4JM 
241 
242} t | ft /200075-150 RES-FCy150K 51/4/52 RCROTG154J3M 
2143) 25 2 200075~-200} RES—FC,200Ky1/4W, 52 RCROTG204JM 
21448 | 8 — RES-FC+220K,1/4W 152 RCROTG224JM 
| 200075-240| RES-FCy240K ,1/4W 5% RCROTG244JM 
| 200075~-270] RES-FC 270K ,1/4W ,5% RCROTG244JM 
| 


RaA79 cCno 


MIL-R-39008 


CODE IDENTIPL 


154012-001-O002 


| 32274 | 


REFERENCE 
DESIGNATOR 


R2354245,252,253, 
25532561258, 264, 
2683;280;,283,285, 
286,288;294;295; 


| | 364 
MIL-R-39008 |R274 
MIL-R-39008 R311, 319,309,393 
284.5322 
MIL-R-39008 | R254,257 
MIL-R-39008 |R5,10 | 
| 
MIL-R-39008 {|R58,110 | 
MIL-R-39008 |R57,109, 287). 
320,321, 390 
MIL-R-39008 RBS, 279,314,317 
MIL-R-39008 RLT71 2235236; 
1 313,318,340, © 
363,372 
MIL-R-39008 | R312 
MIL-R-39008 | R215,373 
MIL-R-39008 | R296,297,299;305, 
306,307; 315, 
316 


MIL-R-39008 R2163224:225;227 


R411,412 


T PARTS. LIST chat 
32274 454012-001-O02. 
TITLE MODEL REV 
PWB ASSY-CONTROL SERVO 900X sH 12 Al 


ITEM | QUANTITY | F QUANTITY | CIPHER ee a VENDOR re REFERENCE 
| No. oor loo2!| PART NO. DESIGNATOR 


i 200075-360 IRES-FC»360K11/4W;5% ‘-RCROTG364JM |MIL-R-39008 {R226 
218} t | 4 200075-470 |RES-FC 1 470K» 1/4W » 5% RCROTG474JM |MIL-R-39008 |{R281,282,323,324 
} L 200075—510 IRES-FC,510K+1/4W 15% RCRO7TG514JM |MIL-R-39008 [R214 
i i] 200075-680 |IRES-FCy680Ky1/4W, 5% RCRO7G684JM |MIL-R-39008 |R341 
Zo 200075-750 |RES—FC» 750K y1/4W1 5% RCROTG754JM |MIL-R-39008 |R56,108 
ee ae 00075— 560 | RES-FC, 560K,1/4W , 5% RCROTG564JM |MIL-R-39008 {R277 
3/3 200076-220 JRES-FCy2-2My1/4W 15% RCRO7G225JM | MIL-R-39008 |R205,259,203 
l L 200076-100 |RES—FC;1.0M,1/4W, 52 RCRO7G1L05UM | MIL-R-39008 |R251 
S| 5S 200076-470 |RES-FC14- 7M, 1/4Wy 52 RCROTG475JM | MIL-R-39008 R231 128) 182,183, 
2/2 200077-200 JRES-FC+20My1/4W 1 5% RCRO7TG206JM | MIL-R-39008 | R308,325 
/ L 200013-301, | RES-FF.,3.0LKy1/8W, 12 RNS5D3011F MIL-R-39008 R387 
/ 1 200013-681 | RES-FF.,6.81Ky1/8Wy12 RN55D6811F MIL-R-39008 R371 
/ a 200013-806 | RES—FF.»8.06Ky1/8W,13 RN55D8061F MIL-R-39008 R368 
/ L 200014-909 | RES—FF.,90.9Ky1/8Wy 12 RN55D9092F MIL-R-39008. R386 
2...) 2. 200013-221 |RES-FFs2+21K91/ BW 11% RN55D2241F MIL-R-39008 | R240,241 
oo ee ites 200013-249|RES-FF:2.49Ky1/ 8W 112 RN55D2491F MIL-R-39008 | R237,238,239 
1 200013-499| RES-FF,4.99Ky1/ 8W , 1% RN55D499F MIL-R-39008 | R337 
2351/73/23 200014-100| RES-FF 10% OK 91,/8Ws 1% RN55D1002F MIL-R-39008 | RL4:15,61-64,113- 
. 1416 ,179,180;184,. 
1485 5219,220;22h, 
22213361388 ,290, 
4 200014-127] RES—-FF,12.7K+1/ gw 1: RN55D1272.F MIL-R-39008 Roab 
2. 200014-200| RES-FF,20-0K,1/8w,1% _1RN55D2002F MIL-R-39008 | R217;229,. 
A 200014-3041] RES-FF, 30-1K»1/gy 41% RN55D3012F MIL-R-39008 | R186,187,228 
6 200014-536| RES-FF,53-6K+1/ 8W.12% RN55D536 2F MIL-R-39008 | R12,13,59,60;111, 


112 


CIPHER 
PART NO. 


24014 | 4 200015-100 | RES-FF , 100K y1/2L0W 212 RN55D1003F 
2 2 ee /200025-150 RES—-FFy 150K y1/10W y 2% RN55D1503F | 
24 | 
24312 | 2 200082-390| RES—FC ,390,1/2W , 5% RCR20G391UM 
244|2 | 2 200080—270| RES-FCy2.7n,1/2W 5% RCR20G2RT7JM 
245 | 25125 200080-330| RES-FC 13-30, 4/2W 152% RCR20G3R3JM 
{ z | | 
246| 14/11 200081-ROOPRES-FC, 102 ,1/2W,52 RCR20G1LO0JM | 
Zeer ee.. 4 a2? 2000822560] RES-FC, 560 ,1/2W,52% RCR20G561JM 
248), 1] 1 200084-1,00] RES—FC ,10K11/2W,52 RCR20G103JM 
249| 7 | T 20028-1060] RES-WW, «1,3. 75W 5% | CW-2B 
250; 2] 1 200122-750| RES-WW, 750-3. 75W 15% CW-2B 
254, 2 | 2 205249 RESISTOR NETWORK-1L0K 899-1-R1LOK 
252/41 1 1 205255-500| RESISTOR NETWORK-220/330 898- 5-R220/ 
ose ora: 330 | 
Ae | 
253| 3 | 3 205253 RESISTOR NETWORK-560 899-1-R560 
254 
255 
256 
567) a Vf 211007 SOCKET—DIP 16 PIN CA-16S-1L0SD 
258| 2 | 2 211009-180 CA-18S-10SD 


SOCKET-DIP 18 PIN 


CODE 


IDENTIPL 
11454012-001 


-CO? | 


REFERENCE 
DESIGNATOR 


VENDOR 


MIL-R-39008 IR65,66,117,118 


MIL-R-39008 {174,175 
MIL-R-39008 |R382,383 
MIL-R-39008 |R344,345 


MIL-R-39008 |R41,42,43,45546:49 
50,52,93;94,95,97, 
98,101,102 ,104,146 
147,148,150,;151, 


154,157,155 


R44547,48,51,96,5 
99,100,103,149, 
152,153,156 


MIL-R-39008 


MIL-R-39008 |R381,401 

MIL-R-39008 j|R389 

DALE R54,55,106,107,159 
160,405 

DALE R379 

BECKMAN U47,50 

BECKMAN U43 

BECKMAN U9 ,16,23 


CIRCUIT ASSY |XU43 
CIRCUIT ASSY |XU84,XU85 


Cloner |_____PARTS LIST rai 
Cipher : 32274 154012-001-O02. 
Data TITLE MODEL RE 
PWB ASSY-CONTROL SERVO 900X sH 14 of 
[eeeeemeen vericeeper Cerwin 02 ORE SAB OG ee A ee ee ee eT OE GLO CL | 


ITEM | QUANTITY CIPHER VENDOR REFERENCE 
DESCRIPTION VENDOR | 
loon looz] | PART No. NO. | DESIGNATOR 


241010-500 | SOCKET-DIP-247PIEN | | CA-24S-10SD {CIRCUIT ASSY |xU45,XU56 
SOCKET-DIP-28 PIN CA-28S-10SD |CIRCUIT ASSY 
SOCKET-DIP-40 PIN CA-40S-oSD |CIRCUIT ASSY 
TRANS—CORE DRVRS, NPN (2N4004 0 Tats: Q4~8 » 13-20, 25-32 
24,0408-024 {TUBING - SHRINK,;BLK HIX 4/4 }1co RALLY 


799603-100| TRANS-NPN, SILICON, SELECTED NS Q39,40,42,43 
204017-950] TRANS—NPN MPS2222 MOTOROLA losg. 


Cybe. od 

204012 | TRANS-PNP,SILICON 2N3702 Lele 1950 

204013 - | TRANS-NPN,SILICON 2N3704 | Ter: | 037,38,41,49,59,60 
204016-913 | TRANS-NPN SILICON 2N40213 NATIONAL | |Q54,55 

204027-034 | TRANS-PNP;SILICON | 2N6034 MOTOROLA 045,48,52,53 
204027-037 | TRANS-NPNySILICON -2N6037 MOTOROLA =—s-«| 046, 474 54 
204028-500 | TRANS-NPN;SILICON 2N6338 MOTOROLA  —s_ | Q9-.2,, 21-24, 33-36 
204070-002] TRANS-SWITCHING MJ10002 MOTOROLA Q5657 


= : 
YNyWANP HOF 


209990-074:) ADHESIVE=NUT :LOCK : 20076. LOCTITE* 


206407-O11, ‘| “SCREW-PAN HD PHIL PF  440X7/16 
20641.0-011/SCREW-PAN HD PHIL 4-40.X5/8 
206607-011}SCREW-PAN HD PHIL . . 6-32X. 7/16 


206614-011]SCREW-PAN HD PHIL 6-32X7/8 


—— SAD TO PIO PRE BERT FE 
<) bed 


Ciphe Ke 4 are ee ee | 32274 | 154012-001-C02 | 
PWB ASSY-CONTROL SERVO 900X Isy 45 
iTEM QUANTITY ‘CIPHER ; j VENDOR REFERENCE 


DESCRIPTION H VENDOR 


PART NO. . NO. DESIGNATOR 


10-32 X 1 3/4 


Deh 243274 132 - ISCREW-PAN HD PHIL 19-32 X 2 
a 207101-081 JNUT-HEX RADIO PAT. 10 
3/3 213703-109 |WASHER-FLAT ,SPL.#10 204-060-SS~12 | ASM CO. 
4), 4 207L08-O24 |WASHER-FLAT SM OD #10 | 
ane | 207403-0421 |WASHER-SPLIT LOCK #4 
5 | 3 | 207406-081 |NUT-HEX, RADIO PAT #4 
Pode 207408-021|WASHER-FLAT+ SM OD #4, 
het 207602-014|WASHER-SPLIT LOCK # 6 
136|36 207604-081|NUT-HEX RADIO PAT #6 
i is ae 207608-021|WASHER-FLAT, SM. O.D. . [#6 , 
fit de 210613 INSULATOR-MYLAR ; TO3 4303-2 THERMALLOY 
S| 5 210613-050| INSULATOR-MYLAR - |43-77-2 THERMALLOY : | 
|22| 23) 213700-609 |WASHER-FLAT NYLON, SM. PAT. wae 46-62 | SEASTROM | | 
©1728 | 28) — | 207606-031 | WASHER -INT.LK. #6 | 
22 208430-907 | WIRE~SOLID,30 AWGsBLUE KYNAR ae oT a 
3/12 213703-609|WASHER-FLAT,;SPL #6 066- Soy ASM CO. 
20" | 20" 208500-298 |WIRE,BUSS, TINNED COPPER, 22GA 293 ALPHA 
10" | 10" 2091,00-552 |TUBING-TEFLON, 22GA TFT-200/22-1 ALPHA | 
1 |4 213274-128 | SCREW-PAN HD, PHIL 
I 


ra'trn Arar 


ciober PARTS LIST SS2274. | LSPOLS-9O/ 


oo NUE TOR. PISS SERVO PUTER" OX | on LZ os / ay 


own MRD |S lire | _vesemietion __| nc are| are [oarel| ure 
54 | PROD Red los [exigalYy, ie ae Sl ee 
i; De ee 


et 
i} 
i ene es a ae 


CIPHER . REFERENCE 
PART NO. ; DESIGNATOR 


5071 A CRP 


“peor e fic, i. ie IDENT|PL 
a PAT Cc fk aia [ S10IT oe | 


Sher aT — | 322 
| eeetans DS5¥-PS, FILTER 


DESCRIPTION cet | 


vf. 


REL “nor -7 


ITEM| QUANTITY CIPHER VENDOR REFERENCE 
DESCRIPTION VENDOR 
NO. 1%, on] | PART NO. NO. DESIGNATOR 


/|\/\7 |. |CVOWO300\ COKE -VVAGNET/C AS00I 5-2. \PNOLD ENG. 


20E00-Ole\ WIRE-/MAENETIC. 1 AWE) 2000 \CNSLD WIRE 
4 \- 183 | \@080OI08 \WIRE-/NAENETIC (8 AWG) 2000 \CSLD WIRE | 


a | i ee 

a 
coc a 

oe 


5071 A CDP 


lids PARTS LIST Jeane "(5019-0 28, 
SAPDOM re TRANSFORMER SISSY PS.FUTER™ 900 X 
own FG ED ee | um LTR arma Pearle 
LA] ta) a ae oe 


om Cn] pla Aro reels [OP eal eee 
ar Bias (nat co va [ones aE Sas 
cre a eo ee 
Si 5 EEO Ee ine ea ae ew 


REL OOM JE aan (a el 
CIPHER VENDOR REFERENCE 
DESCRIPTION ; VENDOR 
PART NO. NO. DESIGNATOR 


LI0%7-002| FO CORE MHPrLOO-3CB \CKROXCOBE- 


HOWI-101 | BOBBIN (SU FID | FERROKCUBE 
10UB-009 TUBING- ERT SHRINK | NIX: Ul | 1CO FALULY 
2NB00I-020\ WIRE, IBENETIC, DAWG| 2000 (NSD WIRE 


206412-011\ SCREW-FBN. WO, PHIL 4-40X ¥4. 
207907-080| WASHER-/V CON “g 
207902-021| WASNER-FL. A 
OTIS OU WASHER-ASP LK. Wee 
C2OTIOE-OS)| MUT-HEX aid 


ENM3-026| TAPE -CLECTKICIL =| P2SG FERMACEL 


209999-000| /MARKER- WIRE 1-50 \VN-D-99 | BRAD \(V 7HRV 4) 
209999-033 | STAIPEX C62 \6CELATRS 


° 5071 A CDP - 


PRGE 2 


TIEM* 


sw o8Ta CP Be bat Psa pb 


Oo 0D 


PARTH. 2... 


O41 BSG9-B82 
24 itd 2-806 
C491 G-245 
1 B4HS-Bi4 
CHSRN Ae? 


PRSGBL-848 
eGbl24-G32 
eS? LG -B28 
oP L4-Get 
CAPA B2—-94 4 


CBRL M2854 


9G 


Seer, PD 
2AFII9-432 


QTY 


2 
AR 
1 
ae) 


eH, 2 


3 


= 


2 
: 
4 
4 


— 
fs 


DESCRIPHOR : icc useteest 
POT CORE 

TRPE-ELECTRICAL 

BORBIN 
TUBIHG-SHRINK, 4746 BLK 
HIRE MAGHETIC 22AWG 


HIRE-MAGHETIC LeAWG 


SCREW SKT HD CAP 
18-22" 472 BLK 
WASHER, FLAT. HYLON #48 
HASHER, FLAT, #168 
WASHER, SPLIT LOCK #48 
NUT. HEA-LG PAT 


g weet 
1B-70 


MARKER. WIRE- 4-58 


: STRIP-# 


MFG PARTH..... 
4225P-L 60-308 


P2356 
4229F 1D 
HIX-1/46 
28Gg 


2088 


#18 CAD 


WASHER #18 CAD. 
BASHER #19 CRO, 


NUT #46 CAD. 


ViIH-8-49 
26-2 


BILL OF MATERIALS: 154014-261 REY E  XFMR ASSY-SHITCHING RGLTR 


FIRST RELEASED: 


er) 


ALT FARTS... 


ECHR... 


14:26:88 15 JAN 1979 


SUSE 


END=USE. 


PARTS List. eo ers a 
Be 


TITLE MODEL NO. 


Cipher 
ee TRANSFORMER ASSY 900X Si Se. oe 


_Rethrw [TNE _transronner assy | Sox doa or 18 
> Middl! Fetir | _pescarerion [ive [are] app [oarel| ure DESCRIPTION Live [oate| ape |oare| 
on Yas (A [eng release tyble Filth ae a a I 


7 Le 
splat 
bas firem| quantity mienee DESCRIPTION VENDOR 
NO. — PART NO. NO. DESIGNATOR 


454013-001| PWB ASSY-TRANSFORMER | CIPHER 
754045-201] SHELL-XFMR ENCAPSULATION CIPHER 
207403-021 |. WASHER; FLAT 4 

297493-O1 | WASHER, SPLIT»LK. #4 7 
297405-N52:].NUT;HEX - ..« 


5071 A “SP 


i 


ad 


prrars | oo p P| SC Cy [CODE IDENT | PL oon | 


Cl K 32274 | 254013 
MODEL NO. 
sabe | up ASSY—TRAUSFORNER jw to > VO 
10 3 Th ____pescription _| inc _|ate| app DATE|LTR | __—SiDESCRIPTION — 


A'ENS REL - 25 479 VL | 
[6 [We ECO ATO vet 


ca lapii| © | INCORP ECO 4590 | RM cae, ein 


one Bee ee ed a ie a 


RED 

ITEM CIPHER ere VENDOR ene REFERENCE 
NO. 001) | | PART NO. NO. DESIGNATOR 
DWGi REF 354013-300}SCHEM- PWB TRANSFORMER CIPHER 

1 ah 754013-101| PWB-TRANS FORMER CIPHER 
I B3 | i | | | | 
ia} | of | | 

4 2 1454014-101| TRANSFORMER ASSY-—SERVO CIPHER 

5 2 | | 1454014-102] TRANSFORMER ASSY-SERV® CIPHER 

6 

g |. 

9 - 

10 2 2131451-422| SCREW-FLT HD PHIL, 100° 4-40X1 3/8 

11 | 32 205023-100} TERM-SWAGE PIN T720B-4 USECO 

42 | 

13 

14 


ay 
UI 


b+ ks 
a G 


4071 A CDP 


PAGE 


? 
to 


SILL OF MATERIELS: 154840-004 REV A PR ASSY-DATA OAL, 


ITER PHETE. 


154040-009 
I54840-684 
454940-G09 


354ede-300 


OEY DESCRIPTION. cece seneee 


4 PHB ASSY-DATA DUAL, 
STK, RAW (NO SFEED £17) 
1 SPEED KIT-3?7. SIPS 


REF DASH MO INDEX/PUB ASS 
DATA DUAL 
REF SCHEMATIC-DATA, DURL MODE 


ee 


MFG REF-DES 
32274 


S274 
32274 


32274 


FIRST RELERSED: 27 SEP 78 


ALT PART#. .. 


15:85:49 


ECOR. .. 


eo SEP 1973 


ST-USE.. END-LISE. 


Pers : aenemewonne 0 oe eee AONE CL ES At ne EE OU eT ees mee 
Oe mete ere emma a aman eens See meee ween nae nas oe Tage ERT “(SL 


iJ, ! Pé A, RT! || ST fice 454040-009 
: co es 2c Cea eS oo < ] ! Z | 
Oe eee ae ASSY-DATA_DUAL »9TK zRAN_INO_SPEED ATL} 10-28042002900 a _ is ae 
- » LSUVECI RL, ie Petal oe DESC UPTON tts Wwe hi ae ore ae a | _cesaarnce lig uate] ene iota 
aay A) Voft ALE ENGR. RELEASE Bins Yost Ls ha oe | MWVE EC. ECO BS. LE Ae I, GIO Cie 2 os | 
a i Biwe 200 7383 hen ayy} peace) GIMe EXO o 478 IS beotyas 130 
nce KGL lf res CL We | ELO FIZ? fee ae ! +4 
Jes Gi LUA Owe Bo FF9s TN Be S| | a eee cee ae BG ‘iow ie 
| bd, Lom ame \Zefa! ¢ val FUME ECO_ IIIS Mac 7B ‘1S : pee eavgntnaaenti declan! 
at ji ree he aah NUOR REFERENCE ~S i 
| wo, x oot peat | pani eo | as | | 
‘ye a ~1754040- -101 | PHB~ DATA,DUAL MODE CIPHER i 
l2 ‘D i | iiaue agua STIFFENER-LONG READ/WRITE CIPHER | | 
3 RP. fb 732520- ~4001BAR STIFFENER CIPHER | 
4 1a | 1 '731502-300 1RETAINER-P/C CONNECTOR | CIPHER i | 
is 2} | |735000-402 | SPACER CIPHER a . 
16 37 | 205026 _ ITEST POINT .058 DIA PIN | 60802~2 | amp INC | | 
‘7 iB | | $205068 ‘CONNECTOR-12 POSN 03-09-2121 | MOLEX | P20 
8 tn {205012 ‘TERMINAL »MALE .093 DIA,PC | 02-09-2134 MOLEX | (P20) } 
9 12 | $ [205062 — | CONNECTOR-29 POSN PORE 29 DSS | WINCHESTER  P2L,22 
(L012 | | (222015-003;SWITCH-DUAL-IN-LINEs8 POS — | 1008-692 CTS Isa | 
isa ty | aie 0021 SWITCH-DUAL-IN-LINE,7 POS naa 692 ers | s2 
la ty | lp11015- OOL; SWITCH-DUAL-IN-LINE +4 POS | 1004-692 hee [$3 
43 144 | | i205025- 514! SOCKET- -DIP,14 CONTACTS 514-AGLOD | AUGAT i XAL-10, XULLL | 
114 2 a }731,006-800! LABEL-ASSY | | CIPHER , 

lus 4 | | |205025-516| SOCKET-DIP 446 CONTACTS | | 546-AGLOD AUGAT corse, aes 

i M6 4 ! | ;202L61-472 | CAP—TANT » 47UF 9 6V 1 202 9204 76xs006H SPRAGUE ’ ! 
117 19 | a ala PFy300V15%  -'p153E680N0 SANGAMO t30,90126,27145, 469, 
Eee) CWS ne CMRUaNy, LAS (en pont Rese Seve EAE Ue ee NORE es REDE DEN Or oe are ee eee eT | Sa tae ess (ere , —n— 


20 


34 


5072 COP 


PWB ASSY-DATA DUAL,9TK,RAW 


PARTS: = LICT 


{NO SPEED es: 


DESCRIPTION 


201103-100 |CAP-CER,.OOLUF LO00V GMV 
201405-010 CAPTCER ,»DISC,.01UF,500V 


201122-1501CAP,yDM,L50PF,300V,52 
201121-300!1CAP,DM,30PF,300V,52 


2011421-200 
2014121-270 


201105-103 


201160-100 
201161-100 


201104-501 


| 20L422-220 


201121-220 


200074-330 


CAP ,DM,20PF,300V,52% 
CAP »DM,27PF,300V,5% 


CAP-CER,DISC,.LUF,25V 


CAP;TANT ,LUF ,35V,102% 
CAP,TANT ,LOUF ,20V,10% 


CAP-CER,DISC,.-O5UF ,20V,5% 
CAP ,DM,220PF,300V,5% 
CAP »DM,22PF,300V,52% 


RESsFCy33Ky1/4W,52 


UK10-104 


5HK-D10 
5HKS-S10 


j)DL53E151J0 
D153C300J03 
ICDL5ED220 N03 


DL53E270JN0 


563CY5SBA250 
AH1042Z 
CS13BFL05K 


CSI3BEL06K 


UK20-503 
D153E221J0 
D153E220J0 


RCRO7G333JM 


CODE IDENTIP 


VENDOR ‘ 


CENTRALAB 


SPRAGUE 
SPRAGUE 


SANGAMO 


SANGAMO 


SANGAMO 


SANGAMO 


SPRAGUE 
NCI 


NCI 


CENTRALAB 
SANGAMO 
SANGAMO 


MIL-R-39008 


R 
VENDOR 


___154040- 4040-909 _ ; 


eae | 


EFERENCE 
DESIGNATOR 


C1,254,8,9,15,47T, 
20,22,25,40,55, 

96,99, 
107,108,109,110, 
111,116 


C3 1412+ 16 | 


C5s65355 14548519: 
23524,38,39,53454, 
59 560,62 463,65,66 
68,69,71472, 74,75 
77478780, 81, 83,84 
86 187,89 ,90,98 


C7 

CLO 
C61,64,70,73,76, | 
79 +85,88,92 


CLL7,118,119,120, 
124,122,123 ,124, 
125 


A meienae nena 


Cos 
C94 


C97,100,101,105, 
106 


; C103 


C1142,113 
CL14,115 


R30,32,37 
af 


— PARTS 


—— 


CIPHER 


DESCRIPTION 


PART NO. 


a a Cte, eee a ep 


TRANSTSTOR-NPN-SILICON, 
SELECTED 


DIODE-LIGHT EMITTING 
DIODE »,SWITCHING 
DIODE-ZENER»3.9V,5W 
TRANSISTOR,NPN SILICON 
TRANSISTOR »PNP SILICON 
TRANSISTOR,»PNP SILICON 


799693-100 


202006-100 
202018 
202032-390 
204013 
204012 
204027-034 


39 200073-430]RES+FC74e3 KyL/4W,52% 
40 | 12 234091,5 FERRITE BEAD 
4, 1.5 208500-298 


200073-680] RES»FC,y6.8 Ky1/4W,5% 
200073-270}/RES,FC,2.7 Kyl /4W,5% 
200209-103; POT-CER »L0OK 

200073-330/ RES ,FC,3.3 Kyl/4W,5% 
200082-430| RES »FC,430 OHM,1/2W ,5% 


200082-470; RES,;FC,470 OHM,1/2W,5% 


47 


200075-220 
200072-220 


RES,FC,220 Ky1/4W,52 
RES,FC,220 OHM,1/4W ,52 


48 
49 


5072 CO 


5 LIST 


PWB ASSY-DATA DUAL,9TK,RAW (NO SPEED KIT) 


WIRE BUS TND COPPER,22AWG 


VENDOR 
NO. 


MV5053 
INDL4 
IN5335 
2N3704 
2N3702 
2N6034 
RCROTG432UM 
24-1705 
298 
RCROTG682JM 
RCROTG272JM 
3339P-1-103 
RCRO7G332JM 
RCR20G431UM 


RCR20G471JM 


RCRO7G224JM 


;RCRO7G2215M 


(CGDE IDENTIPL 


32274 
MODEL 


VENDOR 


CIPHER 
MONSANTO 
(sts i 
MOTOROLA . 
Tels 

Tei: 
MOTOROLA 
MIL-R-39008 
FERRONICS 
ALPHA 
MIL-R-39008 
MIL-R-39008 
BOURNS 
MIL-R-39008 
MIL-R-39008 


MIL-R-39008 


MIL-R-~39008 
MIL-R-39008 


154040-009 
REV 


SH 3 OF GC 


REFERENCE 
DESIGNATOR 


Qi 

CR1 
CR2,3 
CR4 

Q2,6 
Q354 

Q5 

R283 
L1,25354 
Liy2 394 
R284 


RL6,53-56,85-88,h2 
28 ,161-164; 189 ,19¢ 
R203- 211: 

Ris 

R222 5,224 ,226,;228, 
230,232,234 ,236, 

238 ,241,243,245, 

2475248,250,252, 

254,256 


R223,225,227;229, 
231:52335235,237, 
239 5240 ,242 ,244, 
2467249 ,2515253, 
255,257 


Ri 
R2 


i Cmts i ee Bo Re | S22 74 
mee eR ee 
| = coer PWB ASSY-DATA DUAL,9TKyRAW (NO SPEED KIT) 
ITE Le ert i; VENDOR | ae | REFERENCE | 
| DESCRIPTICN . VENDOR 


NO. DESIGNATOR 


PART NO. 


200074-100 |RESyFC,10 K,1/4W,5% ~ IRCROTG103UM MIL-R-39008 |R344 4549710917 7183, 
| | : | | | | 119,34 9607665100, a 
| 


436,142,172,178, 
197 427,219,262, 
285 


R& 


R7,8,45,48,77,80, 
Li7,120,153,156, 
487,258,259 


R14 ,46947,49,50, 
78,79,81,82 
418,119,121 

122, 154, 

155,157, | 

158, 191,193, 

2457216 4218. 

260,262 


51 |, 1 200072-390/RES,FC,390 OHM,1/4W,52% RCRO7G391LJM MIL-R-39008 
52 | 13 200072-680/RES,FC,680 OHM,1/4W,5% RCRO7G681LJM MIL-R-39008 


33 124 200073-470/}RES,FC,4.7 KrL/4W 5% RCRO7G472JM MIL-R-39008 


Ae NAIA fats srIrERSAAnAeReNaniee Hie weRATENnEAtr Semmes? 


| 
| 
54 1] 200074-240); RES»FC,24 | K»1/4W ,5% RCRO7G243JM MIL-R-39008 Ri2 
55 | 10 200073-150/ RES,»FC,L.5 Kyl/4W 5% RCRO?7G152JM MIL-R-39008 R64,70,104,110, 
140,146,176,182, 
201,220 
56 | i 200075-150| RES,FC,150 Ky,L/4W,58 | RCRO?7G154JM MIL-R-39008 R14 
ST i 200075-430; RES,FC,430 KyL/4W,5% RCRO7G6434JNM MiLeR=39066 R15 
3 200075~-510) RES,FC,510K »1/4W,5% RCRO7TG51i4JM MIL-R-39008 R20,21,25 
8 200074-470| RES, FC 447 K yL/4W 5% RCRO?G473J5M MIL-R-39008 R22,;23,24, 31, 


133535,36,; 38 


R29 


RES»FC,5eL KyL/4W, 5% RCROTG512JUM MIL-R-39008 


200073-510 


5072 COP 


RS He SSS: AR 


7 PA saleo | S z 7 es 7 154040-009 


iis 


| €°2 ‘ 
Pea ed TITLE i MODEL REV 
rs nA EF 
| Pesbereduct PWB ASSY-DATA DUAL,9TK,RAW (NO SPEED KIT) bs wip ie, ae fe 
ITEM UANTITY CIPHER VENDOR . — ; 
Q DESCRIPTION VENDOR RERERENCE 
| NO. a a PART NO. | NO. DESIGNATOR 
62 104 200074-150 [RES yFC:15 Ky1/4W,52% RCROTGL53JM | MIL-R-39008 1|R39,42,61,62367; 


| 

1 

68,71,74,101,102, 
107,108,111,114,; 
137 5138 5143,144, 
| 1 VAP, 150, 1735 104s 
+ 1479,180,192,198, 
| 199 


1 63 jae -|200074-220 |RES,FCy22 = ‘Ky1/4W,52 RCRO7G223JM MIL-—R-39008 R40 541543544772, 
73,75,76,112,113, 
1145,116,148,149, 
151,152-185,186 


| 64 119 200073-L00/RES,FCy»,L Kyl/4W,52% RCRO7G102UM MIL-R-39008) §|[R28,51,58,59,83,;,90 

, 93,97,99,3123,130, 
133,135,159,166, 
169,171,188 ,194 


} 

| 

| 

65 118 200073-220| RES »FCy202 Kyl/4W, 5% RCRO7TG222JM MIL-R-39008 R52457,84,89;,124, 

129,160,165,190, 
286,287,288,289, 
290 3291,2925293; 
258 


6619 200071-470| RES yFC 447 OHM,1/4W, 5% RCROTG470JUM MIL-R-39008 R63,65,103,105, 
1395 14ds (ost y 


200 


67 | 18 200076-100;/RES;FC,1 MEG,1/4W,52 RCRO7GLO5JM MIL-R-39008 R69,91,92,94,95, 
96,98,109,131,132, 


134,145,167,168, 

170 ,181,195,202 
200071-750; RES,»FC;75 OHM,1/4W ,5% RCROTG750UM MIL-R-39008 R183 1184 
200073-200) RES »FCy2K y1/4W,5% RCRO7G202JNM MIL-R-39008 R212 ,264. 
200073-300} RES,FC,3 Ky L/4W,5% RCRO7TG302J5M MIL-R-39008 R213 


200074-150; RES;FC,15 OHM,1/4W,5% RCROTGLS50NM MIL-R-39008 | R214 


68 
69 
70 

74 


ee NM N 


5072 Co 


PARTS LIST a ere 
hor 32274 154940-009 
mole pidge TITLE “> S MODEL REV 
fee PWB ASSY-DATA DUAL,9TK,RAW (NO SPEED KIT) = ___I{sn GS 
CIPHER DOR | REFERENCE 
DESCRIPTION VENDOR 
PART NO. 0. DESIGNATOR 


200071-100 IRES,FC,10 OHM,1/4W ,52 RCRO7GLOOJM MIL-R-39008 R263 


MATE 


00066-2150 |RES ,FC,1.5MEG »1/8W, 52 RCROSGLSSIM MIL=-R=-3900 R265 426852694272, | 
2735 276427742805 
ae ‘pee2 
74.19 | 200066-680 /RES yFC;6+8MEG y 1/ 8W 52 RCROSG685UM MIL-R-39008 |R2664267,270,27h, 
2745275 4278,279; 
281 
75 |4 205255 RESISTOR NETWORK-220/330 899-5—-R220/330| BECKMAN IND | ULLL 
76.14, 203027-001| IC-QUAD,2-IMP,POS—-AND GT SN74LSO8N Tele | UL 
77 12 | 203046-001 | 1C-RTRIG yMNST ,MLTV SN74LS123N ee U21415 - 
| 7814. tH: | 203095-500}1C-13 INPUT,POS-NAND GATE SN74LS433N Tels U4 
| 
76-14 | | | 203029-027 | IC-TRIPLE THREE INPUT | | 
| POSITIVE NOR GATE SN74LS27N Tole U5 
80 | 2 | oe 1C-4 BIT,BIN,CNTR SN74LS93N Tals U7 ,b1 
en | 4 | 203051-1741I1C,HEX,;D-TYPE FLIP FLOP © SN74LSL74N Tks U8 
82 | 4 203036 IC-QUAD,2-IMP,POS-NND BER SN7438N fii: U9 
B3-4, 203026 IC-HEX INVERTER SN7404N sere ULO 
84 | 3 203048-100|I1C-SYN,4 BIT COUNTER SN7T4LSL61N Toi; UL2 15,91 
85 | 4, 203046-132| IC-QUAD,2 INPUT,POS—-NAND TRIG}SN74LS2132N Tals UL3 
86. 434 203010 IC-DUAL OPERATIONAL AMPL N5558V SIGNETICS UL6 
87 14 203026-003! IC-TTL,HEX INVERTER,POS-NAND 
. (OPEN COLLECTOR) SN7405N Tals ULT 
88 1, 203039-001] IC-DUAL-D FLIP FLOP SNT4LS74N Tels U26 138149164575, 48 
29] 8 203085-001] IC-SCHM,TRIG INPUT,HEX IV SN74LSL4N Tel U21,25,36,48,59, 
TL y4L2,113 
90} 4 203023 IC-QUAD,2 IMP,POS-NAND GT | SN7400N Tol. U22 u : 


5072 COP 


SEER EERE 


Cink> 
nite d eed 


Duis § Procucits 


ITEM 


91 


92 
93 


94 


95 


96 


97 


98 
99 


QUANTITY | 


12) al a 


L 


WY Oo OD 


wn 


TITLE 


: 
| 


PWB ASSY- 


203010-001 


1203029-003 


203007-350 
203026-600 
202007-351 
203130 

203042-001 


203043-500 
203046-002 


203026-500 
203030-417 
203042-800 
203032-501 


203023-001 


203013-300 
203013~210 


210145 


HEAT SINK 


PARIS LIST 


-DATA DUAL,9ITK,RAW (NO SPEED KIT) 


CIPHER 
DESCRIPTION 
PART NO. 


IC-VOLTAGE COMPARATORS 
IC-TRIP,3 INPUT,AND GATE 


IC-VOLT COMP/BFR 


IC-TTL,»HEX INVERTER »POS-NAND 


(OPEN COLLECTOR) 


IC-VGLTAGE COMPARATOR 


IC-JEET INPUT,OP AMPS 


IC-QUAD,EXCLUSIVE OR GATE 


IC-OP,AMP,HI PERFORMANCE 


IC-TTLy»DUAL VOLTAGE 


CONTROLLED OSCILLATOR 


IC-HEX,INVERTER BFR/DRVR 


IC-HEX »,BFR/DRIVER 


IC-DUAL,J-K FLIP FLOP 


IC-TTL;QUAD,2 INP,POS-NOR 
BUFFER,O/C 


IC-QUAD,2INPUT,POS-NAND GATE 


IC-VOLTAGE REGULATOR 
IC-VOLTAGE REGULATOR 


VENDOR 
NO. 


LM2903N 
SN74LS11N 
LM319N 


SN74LSO5N 


LM314N 


TLO82P 


SN74LS86N 


SN72709P 


SN74S124N 


SNT7406N 
SN74L7N 
SNT74LS1LL2N 


SN7433N 
SN74LSOO0N 


MC7912CP 
MC781L2CP 


PA2-1LCB 


eee 


CODE iDENTIPL 


32274 
MODEL REV 
ie sH ¢ OF i> 


VENDOR 


NATIONAL 
Tel. 
NATIONAL 


oe 
NATIONAL 


Tel. 
Tele 
Tacks 


Tel. 
Tel. 


MOTOROLA 
MOTOROLA 


MIL-COMM 


154C040-009 


REFERENCE 
DESIGNATOR 
U23 
U24,47, 70,114 


U27,32139144,50, 
55162 ,69,74 


U28,40,51,63 


U29,30,41,42,52, 
53,64%,65,77 


U33134,45,46,56, 
57,66,67,179 


U37,60,76,108,109, 
110 


U80-88 


U89 


U92 
U93-98 
U99-107 


U35,58,73 
U31154768 78,43 


VR 
VR2 


XVR2 u 


PARTS LIST 


Cinhot ban 
PWB ASSY-DATA DUAL,9TK,RAW (NO SPEED KIT) 
NTEM | QUANTITY CIPHER enetraen - - VENDOR 
wo. ]] | pant no. } no. 
| 411 8 205061-004 |WASHER FLAT FIBRE 
| L321 4 20030-1741 |STANDOFF 1/8 2-56 HEX BR 8100-B-0256 
113} 6 | 206405-O11 |SCREW PAN;HD,PHIL,4—-40X5/16 
part | : 
114 | 
U5! 4 Bo eeceeontl sear PAN,HD,PHIL,4-40X9/26 
: iCAD 
416] 6 207406-08L!NUT ,HEX,RADIO PAT, #4 NUT #4 CAD 
417] 42 207408-0211WASHER,FLAT,SMALL,OD #4 
118] 42 | 207403-O14|WASHER;SPLIT LOCK #4 | WASHER #4 
1191 4 | | | 205061-001/ WASHER, FLAT FIBRE | 2164 
120| 2 206407-O11] SCREW PAN,HD,PHIL,4—40X7/26 
CAD 
121 . 
422] 4 211000-300| SOCKET TERMINALS SLSG-10G8-1 
123] 1 241000-200] SOCKET ASSEMBLY ,CRYSTAL 8000-DG1 
| 124 | 
| 225 (NO SPEED KIT FOR 154040-009 
126 
12 
428 
L2 imate 4 Gee 
L3OREF 


5072 COP 


mentee nn Aa le nem ee i 


354040-300} SCHEMATIC-DATA,DUAL MODE 


CUDE IDENTIPL 


32274 154040-009 
i MODEL i lRrey | 
= SH 8 OF 
REFERENCE 
VENDOR 
DESIGNATOR | 


HeH. SMITH 
AMATQM 


HeHe SMITH 
AUGAT XC214,92 
AUGAT XYL 


mm 
or 
m 


—_e 


be 


* 


“en ft oS ia 


PHETH. 0... 


£5duidhedetg 
154849-412 


CHPACER, 6230°F, LBM 4 


Word Ag, 7.6.9, 18 
CKASEEG? goes Cf 
PLACELELIE Yass 2 O32 


Sreep KiT-c7. SIPS FIRST RELEASED: 


SIHUEE 


END-USE 


; 


f 


re 


iHEALER 


gin | 
GB} fa 
ga ia 
o| ja 
qa 
alin 
BOTTOM 


Caeser luce aeeareas 
| DASH A. SPLELS 


(2.5 (FS 


18. 0-5 LPS 


[eo NoT scar omwne [BE] 11 0. | 


a - 


FUN WO. TILELY fle 


erfrs [ecm << 7% 770,87, 1009 
1 


ORAWING NO. ~ 9/7 


ee 
CODE IDENT NO. 
Een arg © | seare” |s90% 


TARL/ 
- 4/e 


Fae § Bill OF SATERTALS: 134240-184 FEY & 
DESCRIPTION. o...0..0... 
READER DIP FLUG-14 PIN 
CRP, CER, LESaPr, SAY, 18% 
CAP, CER. S2QnrF. Say. LEM 
CHP. CER, BS4 CUP, Se, 1% 
1 LROEL-HERDER 


LTEM# PRET#. 0... QTY 
1 2iteei-ide i 
2 21112-1805 2 
3 2e4412-226 2 
4 
) 


fw 


21143-4708 
7O4A46-504 


EE 


WERDER ASS 
MFG PAPTH MFG PEF-DES ALT PARTE. 
CAeLaP ns 45080 
GLP OHSCTRLOEY 151642) 

BAT LB-GSU-N7R-Z84E42 ] 

GIMBBSONT RAPES 


au? 


a Y 


ECOH, .. 


STUSE.. 


ENDHH 


= 


= 
C. 


PAGE [3 BILL OF MATERIALS: 454040-412 REY B HEADER ASS @5:41:68 15 NOY 1978 


ITEH*® PRRT# 0... QTY DESCRIPTION. 00... MFG PRRT# 00... BEG: REPTDES .c1s causns sad: ALT PHRT#... ECO#.. ST-USE.. END-USE 
£ 211681-169 1 HEADER DIP PLUG-14 PIN  CA-L4P-03 49008 


2 21411-5692 CAP, CER, SEFE, Soy, tay G17 1GSENPOSEOK 51642] 
Weed 201112-100 2 CAP, CER, AGSPE, Sov, 19% GEL ONSENPGLOIK 151642] 

4 201112-56d 2 CAP-CER, SORE, Say. 10% © GLTLASOMYTRSELK 1516477] 4497 

5 754040-512 4 LABEL-HEADER BB08 


Yoh 


PAGE 2 BILL OF MATERIALS: 15404-8085 REY A PHB ASSY-DATA DUAL, FIRST RELEASED: 27° SEF 78 15:07:68 28 SEP 1978 


TTEM* PARTH. 0... QTY GESCRIFTION .........0.. FFG PART#. 2... MPG: REPAPES tice citea'os ALT PART#... ECO#... ST-USE.. END-USE 
1 i640-009 1 FB ASSY-DATA DUAL, 32274 
STK, RAH (NT SPEED KIT) 

Z 154640-609 4 SPEED KIT-491P5 32274 
3 

4 454040-600 REF DRSH NO INDEX/PHB ADSY- x2274 

DATA QUAL 
S So4840-388 REF SCHEMATIC-DATA. DUAL NODE 32274 


rRGE ¢ GILL OF NATERIALS: {5dgr-egS REY S SPEED KIT-4SIPS pi st PELEASSO:. 27 SEP 73 Of :33:58 31 OCT 19°65 


TTEN*® PHRT# 0, WUT UES RIP IGN: 2 osc agua pyc HG PART# 20... BEG ORERHDeS, oi0'< taken oe’ ALT PARTS... ECO# .. ST-U5E.  END-USE 
L 1SdG4y-4i95 S HEACER Acs} 32274 AL. 23.455 4212 

e | dvtedd-dis = READER A557 Sée74 AO. 7) 5.5.18 $312 

Nw 231013056 1 CRF-CER, SodrP, Leu, 6% CKATSSS62 | Bd222 LE 4312 
4 dgiize-154 L CAP Gif LSerF Zeoy 5% Diszetiie WwwsI3 W32 4312 
S 2lbiit-511 L CRYSTAL-IWARTS. 4. SOS HH2 BLS-R-4 Big MH? SOLS TD 


ER 


PAGE 6 BILL OF MATERIALS: 154040-405 REY B HERDER AcSY 05:28:28 15 NOY 1978 


ITEN* PARTE... QTY DESCRIPTION. . 25 sec nc oles MFG PRRT#....... MEG. REPADES, conc eas ALT PART#... ECG#... ST-USE.. ENO-USE 
4 21isdi-188 1 HEADER DIP PLUG-i4 PIN ©CR-14P-88 49008 
2 01113-1350 2 CAP-CER, ASHOPF, SOYEC, 18% G2610-529-NFO-1251642 
3 264413-299 2 CAP, CER, 7900PF, 504,182  G1718-O50-“7R-2951642 
4 21112-8208 2 CAP-CER, a28FF, SOY, 18% GU71GLOBATRSZIK 34642] 
S 794048-565 1 LABEL-HEADER 13) 5i5) 


PAGE £¢ 


BILL OF MATERIALS: 454040-413 REY B HEADER ASSY G@3:41:22 45 


ITEM+ PART#H 0 ..., Bly DESCRIP FIONN sins iante dye MFG PART#......, MFG REF-DeS 


M 
ee 

4 

3 


dojo 


2t1031-1H0 
e91i11-478 
cOlili-828 
eBLiie-470 
PO44a-513 


1 HEADER DiP FLUG-14 PIN 


2 


2 
2 
i! 


CAP, CER. 47 FF, Sah 10% 
CHP, CER, G2FF, SHY, Lan 
CRP-CER, 478PF, S84, 16% 
LABEL -HEAER 


CA-14P-89 459980 
GZ61502BNPSt78K W51642 ] 
G1 748-w5g-NPO-e25 1642 J 
GL7 162088 7R4 71K 1642] 
ia) 91515) 


NOY 1976 


re  Y 


PRGE 2 


ITEM+ PARTH OW... 


4 


& WI PY 


BILL OF NATERIALS: 15404-0086 REY Ro PHE ASSY-DATA DURL, 


iS4e4d-899 


AS4AG46-ph6 


454640-G08 


S4640- 208 


OTY DESCRIPTION, wt ct saeue oe 
1 PHB ASSY-DATA GURL, 
STK RAW ONO SPEED KIT) 
1 SPEED KIT~?S1P5 


REF DASH NO INGEX.’PHB ASS 
DATA DURL 
REF SCHENATIC-DATA, OURL HODE 


MFG PARTS 


MFG =REF-DES 
32274 


FIRST RELEASED: 27 SEP 73 


ALT PRRT#... ECO#.. 


45:88:39 28 SEP 1976 


ST-USE.. END-USE. 


PAGE 2 BILL GF MATERIALS: 154640-645 REY C 


ITEMe PRRT# 008. 
4 154840-406 
154646-414 
ad 261213-822 
4 201127-169 
S 2461411-545 


ACK 


POPE 35 4 cease aes 
DER ASSY 

ACER ASSY 

IP-CER, SS0QFF, 1ag¥, 18% 
OM AGQPF Shey Si 
YSTAL~GUART2 3. 24 MHZ 


SFEED KIT-751P5 0 FIRST RELEASED: 


MFG PARTH....... MFG REF-DES 


32274 RL 2. 3.4 

: 3 32274 Ae 46, vs 3.9 
BAS ke ae w4ec2 Cet 
DISZE1S91 Ja aysss C32 


O15-A-3. S48 HHZ SH149 TL 


re) 
18 


2” SEP 78 


ALT PART#. . . 


45:42:52 


ECUE. . . 


4343 
4343 
4343 
4343 
4444 


45 NOY 1973 


ST-USE.. END-USE. 


PAGE 7 


ITEM* PRRT#. 0... 


Ui we in fh 


Sk 


e1isei-153 
261113-168 
2a1113-229) 
20iii2-47a 
734849-586 


OTY DESCRIPTION... ve e.es vies: 
4 HEADER DIP PLUG-14 PIN 
2 CAP, CER, 19Q0PF, SAY, 1a% 
2 CAP. CER, 22GnirF, Sey, Lan 
2 CAP-CER. 47aPF, Soy, 16: 
1 LABEL-HEAVER 


BIL OF MATEPIALS: 154040-406 REY B HEADER ASSY @5:38:44 15 


MFG PART#....... MFG REF-DES 
CA-i4P-88 45188 


GL7LRHSOM7FLIZK 51642 J 
174 B-058-X7R-2e5 Lod? J 
GI7LBZAGKPRS TAK 51542] 

121515] 


HOY 1978 


ee ed 


ALT PARTS. . . ECf®... ST-USE.. END-USE. 


PROE [5 


PARTE. 2.2... 


211961-169 
2B1142-278 
ebliii-278 
21111-4709 
7O4040-S14 


QTY DESCRIPTION 


BILL OF MATERIALS: 154040-444 REY B 


1 HEADER CIF PLUG-1id¢ PIN 
2 CAP, CER, TOP, ZABY, Lay. 
2 CAP-CER, 27PF, 188VDC. 18% 
2 CAP, CER, 47PF, Say, La 

1 LREEL-HEHDCR 


HERSER ASSY 83:44:44 15 NOY 197 


HFG FART@. 2... MPS REPUES. 22 Avsew sc yes ALT PART#... ECO#... ST-USE. . 
CH-14P-O3 49008 
G1 LH2BANTREPLK 3ic42 J 4497 


GLPLG-160-HPO-27Sibd2 
G26L6BSBNP84 FUR 31642 J 
Babes 


ENO-LISE. 


PRGE 


2 


BILL OF MATERIALS: 154808-999 REY # 


ITE PARTE 0... CY DESCRIPTION. cus. escwinece ie 


ad ( 
BS a We ON AH OT om oy ho be 


RAeRORRESESHRSSH 


wad 


SO OF 


{54014-€61 


LH4O31-S61 
45461 6-9a4, 
154634-S61 
14 bh5—1 At 
154602-6H2 


454082-Ba1 


454819-984 
IH4615-164 
121 566-898 


154300-164 
14016-2841 
1548a4—f44 
IS403-B84 
40d 9-384 
P940L?-04 
P34015-404 
794964-991 
724 801-708 
7418008-E69 
P34 HG2-444 
7O4GG3-184 
734087-284 


. PIS4G5~-684 


P41 S-98L 


?34828-582 


754820-~-Sitt 


1 SWITCH ASSY- 
YACHUM SENSING 

1 CHPSTAN MOTOR ASSY 

1 VACUUM VALVE ASSY 

1 ROTOR ASSY VALYE 

1 FLOOR ASSY-TRANSGUCER 

1 PRE ASSY-FILE PROTECT 
EOT/BOT PS 

1 FH ASSY-FILE PROTECT 
EOT/BOT * 

1 COLUMN SIDE ASSY-LEFT 

1 COLUMN SIBE A5S5/-RIGHT 

1 CABLE HESY-R/ BORED TO 
SERVO BURRD J?7-JZ@ 

2 ROLLER GUIDE ASSY 

4 TERMINAL ELOCK ASSY 

1 CAPSTAN ASSY 

4 FAN ASSY 

REFLECTOR 8o51' 

CAPSTAN COLLAR 

BASE-FIRED TAFE GUIDE 

CAP-ROLLER GUIDE 

THREADING GUIDE 

SFRING-TAPE GUIDE 

1 HOUSING-FAN FILTER 

4 FILTER-FRN 

2 WHSHER-GUIBE 

1 ERACKET-CAPPRCITOR 

1 ERACKET-FUSP 

2 STANDOFF 

Po 
2 STANCOFF 


= 


Po fo fs PO 


MIT-S88 


mercer ciercomrarme or ZIRE 
ont bn 


einen cee 27974 
a of 7. 


etatatntetateeatetetemenae TIE Ke 


32274 


nanan nnnnn = 32274 


nae neem nen 3 2274 


Atari emn i PIF 


ght yn) 4 
etree mt rmaes we ere mmemnn ST 
Cath d 


anata 20974 


cat Cn 


Piearcereerusnee reed 
ol he oe 


rarer | 
ces es a eae rene enum em ep emt ne Ly 
owe tee be i a 


ae aes 
eee ene armen TS / 


Sepa tile nes 7d 


: “Oty 3 4 
ion ereies: <a conan rename anor ne meswenh et 4 7 -F: f ‘) 


Stiles eens Sot 


meen nem TIA 
wll 


rare | 
ert ram emete mere Lt A 


wanna nnn 32274 


Pie he 4 
‘ ne fy 
oF a ee es See aw ewe Baer Szcr4 


or ok oe be 

mn ce een FN 4A 
cate te J 
wee nena tee ern coer ¢ eal 


MFG REF-DES 


FIRST RELEASED: @1 SEP 78 


99:21:56 412 FEB 1979 


ALT PART#... ECO# .. 


4809 


42793 


4279 


S17 USE. 


END-USE 


PHO 


ITEH® PART# 


Fi 
wi 


a 
nw 


aie Aad 


on 


an cn 
a | 


co 93 90 
On Te to BS 


> OF O35 O32 C 
F 


wr me 
NO 8 s~! 


4, QW tO AD 4 Lo Wh 
oy BE OS Ss 


182 


s BILL OF MATERIALS: 4546G0-999 REV M 


731082-E00 
754018-E84 
7oHt24 HH 
73is41-182 
752083-701 
S40ie-Sil 
P5dGH1 Se 
PS404?-7Ed 
754621~4011 
131047-004 
131918-783 
PMMA 22 


Podheo- Sed 


PEELS | 
P4GL2-86 
cae 
75481 9-902 
P5484 9-GeiL 
PHA F~LHG2 
ee 


P9424-2441 
1SiHi8-SH1 
16229-2508 
ZLB ZL 
43929-5253 
MiG ata tes as 
PACH 2-691 
St So~ed 
Za eds 
iS a ea chat SE 
2iBRAR-G?4 
F131 4010 


216229 

21ieol=3ra 
2213 91“223 
Hed ies Ceeat 


15402-0034 
26402-0172 


21 3Bb2-493 


QTY DESCEIFTICH 
¥ 

1 CATCH PIN-DUST GOOF 

41 COVER-PORER SUPPLY 

| SHAFT-LETCH 

2 SHIM GGETHICK 1/74 IN ID 
FAWL - LATCH 
COVER-ERACEET 
TOP PLATE-NACHING 
PROBE 
GASFET VACUUM PUSNF 
TAFE SCREHPER HSS 
STANDOPP ASE) HINGED 
WASHER -GUIGE 
CHIFPIEG FRAME-Gites 
* 
SENSOR COVER 
TAPE GUIDE 
SHIN-COLUMA LEFT 
SHIM-COLUEM, LEFT 
SAIN-COLUNY & LGHT 
SHIM-COLUNM, RTGHT 
SPRING. WAVE 
CAP ELECT ac BOT 4uF Zyey 
COMMECTOR-HOUSING. < FOS 
COMRECTCE-5 FOSH 
REEL HUE ASSY-SUPPLY 
GRORMET- INSULATION 
LRERL - FUSE PEPLACEMENT 
REEL HUB ASSY 
CLAMP, CRSLE-Z de WHITE 
FEEL 1H 42" 
TY~FAP-1/16 TO 578 
GROMSET STRIP 
SPRUNG CUMPRESE ION 
RING: pe NE Te et 
rin, FULL 1/3 8 7/8 


en en oe cool ee 


Re ho 


a OO ee oe 


2 2 ie 
ee ge ye 


ReanHeT + AIP 

CTLOEE P46 HOD. FA, 4-dit 
2 STDOFF<st6 HEN. g-778, 

4-47) 


CLAE. CHELE-S.46 BLACK 
CHITCH BCUEE. P-NOME-CFF 
FUSE, SRG, NEEL (, 68, 2SGY 
FULE-2Aig. MORA-ELO, SA. EUSy 
CSTRIES=fesk ER 

SCREW. SHOULDER 

SCEEM! SG BG CHP 


a 


Re pe 


re te 


oe Sie ¢ an a uP FT 
JEL - tH 

oi ETH HO SET: 4-48 

% Side ELE 


fa. 


9 SCREN PAN HO PHIL 
4-H0X4"4 CAD 
2 SCPEH BTN HD SOC 


MTT-3G = FIRST RELEASED: 


MFG PHET# 2... NEG 


ow ee ae a oe Oe we ee ee oe es ve 


jee 


a oot ae nat ee ee ee oe no es a em eee cece 
ces a ow a es ee ee SS 
Sect 
ee Let ee 
ae oe ee ee ee ee ee ee ve ee 
Wie 
oD 
ees te mma 
Paar 


(et a es 8 oe es ee at eae ae aid 


ae a 
ew ws ew we re ee ee cme 


HHE42-HRo-5 
BL ECR de? 


rust. FREE 
BHHO-1H52 = B7HEM 
wnnnnnn enna ann n= rere 
2-3087 P6385 
wanna nanan reer 
aa nnnennnnenn zr 
2388 ZEENG 


19eGS PRES 
ee 3M S500 
H5z B14 
LO-HS2E-ShM Sho 
o1e3-25H $5608 
SE-O22-1 5-7 PRES 


GS2A hird 


g22chi4 seals 


e122-H 6440 Berd 


774 F-CLIP Gu 
MT 16854 


Hy 40 
EAS GiSisH Ket 


NOGKE-6 Wo3e2 
7456-55-52 44 GIS 
BABE 


4—-fx</46e ELK 


W9:23:45 12 FEB i979 


ECOR:. ». STHUEE, 


49% 


haa vel bose 


4516 


END-USE, 


PAGE 4 


ITEM* PART#. 2.2... QTY DESCRIPTION 


187 


137 


2B64G6-841 


206406-H32 


206488-G62 


“65416-0811 


28644 2-434 


eB0414-844 


21 3891-422 


26428-0434 


eh6GRe-O14 


2HE6E5-G62 


2BE686-811 


eH6CG?-A14 


23 206688-831 


LO56620-844 


26 206603-811 


eb6628-B14 


213271-€32 


32 20618€-824 


286183-051 


218351 -408 


2861108-622 


4-4041/4 ELK @ 


6 SCREW FAN HD PHIL 
4-4@X3,78 CAD 

16 SCREW-2KT HD CAP 
4-48¥2/8 BLK 6 
SCREW BTN HL SKT 
4-4641/2 BLK G 
SCREW PAN HO PHIL 
440X578 CAD 
SCREW SET HD CHP 


2 


Po 


1 


sss 


M3 


ie] 


ro 


4-46X37'4 
SCRE. PAN 
4-407 


HO, PHIL 


SCREH-SKT HD CAP 


4-46%1 2/6" 


SCREW SKT HD CAP 


4-40%1 374 


CAD 


SCREW PAN HD PHIL 
6-22K5./2 CAD 


SCREN-BTN H 


D SKT 


6-3285/16 BLK 


SCREW PAN HD PHIL 
6-3242/8 CAD 


SCREW PAH HD PHIL 
6-3247/46 CAD 


7 SCREM SET HO CAP 
6-3281/2 CAD 

2 SCREW SKT SET CUP PT 
6-32%1/2 CAD 


4 SCREW FAN HD PHIL 
63289716 CAD 
4 SCREW FAN HD FHIL 


6-32k1 174 


CHD 


4 SCREN-PAN, HD. PHIL 


tar 


1@ 


6-32 % 2" 


SCREW SOC HD CAP 


16-2243/8 


CHE 


SCREM, SKT HD, CHP 
18-3281/2 CAD 


SCREW-SET SKT CUP POINT 


* 


SCREW SET HD CAP 
18-2245/8 BLK Q 


BILL OF MATERIALS: 134606-999 REY M HTT-996 


MFG PART# 2... MFG = REF-DES 


18-324472 


FIRST RELEASED: @4 SEP 78 


8880 
BECUE 
08808 


6G808 


E606 


BEBE 


88600 


a) 


a as 


09:24:47 42 FEB 1979 


ALT PART#... ECO#.. 


4376 


ST-USE. . 


END-USE. 


PAGE 5 BILL OF MATERIALS: 154603-999 REY M = NTT-980 FIRST RELERSED: G41 SEP 78 @9:25:56 12 FEB 1979 


TTEM* PART# 0.00. QTY DESCRIFTION ee, MFG PARTH. 2... PEGs REPAUES: Sod ahaacdactens ALT PART#... ECO#... ST-USE.. END-USE 

138 

439 243HH1-116 2 SCFEN SOC HO, CHP 16-32x4" 1S) 5161 
16-32 ¥ 1 

148 

444 2061 20-022 4 SCREN SOC HO CHF AGBLG 
1 32e1 1/4 ELK 

142 ei sugt-128 4 SCREW-SQCKET HEAD, CRF aGnHG 
1A-S2K1-3/4 

143 

144 242591~-018 4 SCEEW-SET HD, CHP 174-28X578 GH 

445 21G02e-296 2 HASHER-FLAT. NYLGH 2257 -NI 94 ZU 

446 Se¢493-O44 0 12 WASHES SPLIT LOCK #4 WASHER #4 CAD, Baty 

447 2Af482-G21 9 18 WASHER. FLHT 4 ] Giaials 

448 Ze due -HS tL 2 WASHER. FLAT. SHALL OD #4 BGG 

149 

156 2A7eNZ-G411 25 WHOHER, SPLIT LOCK #6 WASHER #6 CAD. Gant 4370 

151 2e7ee5-A21 0 AD MASHER. FLAT #6 WASHER #6 CRD.  @fidiid 

152 2b?608-B21 @ WASHER, FLAT, SMALL UD #6 WASHER #6 CAD. GBR 

133 | 

134 2H71@2-O11 9 19 bIRSHER, SPLIT LOCK #49 WASHER #18 CAD. Gennd 

155) 2U7104-G24 9 16 WASHER, FLAT, #18 WASHER #18 CAD 8hGae 

456 20748-8241 4 ASHER, FLAT, SMALL OD #40 WHEHEP #1 CAD. Gach 

15? 2ds?724-808 4 WRASHER-SPLIT LOCK 1/4" ebHEn 
4/4 i 

158 24 3781-68 4 WASHER-FLAT 1/45/78 OU. D. 
1/4x578 OD 

159 2B7607-804 2 NUT, HEX #60 | HUT #6 CAD. BAGG 4370 
6-32 

168 eW7ed4-Het 1 NUT-HES RADIO PATTERN HUT #6 CAD. Bis968 
6-32 


462 2B7RE-S4 = 4 NUT-HEN, LIGHT, THIN 7ONTE-848 72 
162 ARLOLE-20 1 JUMPER RSSY-RM pncteeasnaaeedS 20774 4963 
464 210443 1 TUBING, SHRINK 4/4" BLK HLX=(/4-lIL BLK 3006) 


166 209990-072 AR ADHESIVE - SCRENLOCK © -222 95972 
* 

B9590-075 AR VIECH-TITE YC 3 

PAS99H-4 AR CONTACT CEMENT E-§3 B6142 
OS AAG AR ALHESTYE. ELK-RTY RTY-182 

434 AR LUERIPLATE 23-825 
PLE-TEL 41 BRACKET ASSYHCONTROL? © ---e-e----+--- 2027 4209 
SERYO 

172 {54016-7202 4 BRACKET ASSY-CUNTROL/SVQ --------------—- 322% — 
473 S54GL4-Sa1 1 RHCK MTG. HARLERE © 000 ------~--------- 3287 ee 4893 


= 

or 
‘ noe | 
fox Pole fs 


[—s 
=] 
fama) 

ra ne 

cy 
cor 
Tl. he 


Af4 PS4LE-20L 4 FILTER-TRANSCUCER INLET 90 ----~-~---2-----3227% 
4P5 Lth14-GHg 2 PEEL KOTGR ASSY cr oen et ann nnn 32274 4889 
176 72 642~-008 4 PRHING LREEL-CAPSTAN esa ar cams OE 
P? APO12-348 2 DUDE STAY ASSY on en nnn nanan F74 | 4003 
17s Lysi-S6t 1 COVER ASSY-COLUHN = wenn ee nen------- 227 4209 
479 P54 1a 4 HEHE COVER wren n enn = B22 7 6 


16g 7S4e47-5e4 4 CAPSTAN COLLAR ena ee IEE LE SF 
461 ~15 4H 9-38 41 VACUUM Fue BoSY ae eee 29974 4869 
482 454017-504 4 FOMER SUPPLY qesy Bese ee 20874 4889 


vue 
65 


ea 


hn 
4393 


ECO... 
4 


ALT PART#. . . 


/ 
H a 


at 


‘ 
|e 


iy 


=, i 


4205 


wet leet 


ar armi at 
Far pne 


4 


4333 


kas 


CODE IDENT] PL 
32274 431010-001; 002 


MODEL in 
REEL HUB ASSEMBLY 85 _& 100X {SH OF 


own ts Brown | [lure | vescriprion | ne ore] ape [oar e[ ese [nf 
we poll aes. ant eR Lao sa 
= Fpebesn am cine fs A eae! Nis Ss 
: | i|H feco 2679 PAE Ee Ct 
SC | 
Wi p RETA 4/16 a 2 Bee ae i 


ITEM | quantity | CIPHER VENDOR REFERENCE 
PART NO. Paar NO. ariel DESIGNATOR 
7 Oe 


~ 731910-101| BASE, REEL HUB CIPHER 
di 734910-102| BASE, REEL HUB CIPHER 
4 7314910-200| CAP, REEL HUB CIPHER 
fi 731922-500]| LOCK, REEL HUB CIPHER 
1 731922200] ADJUSTABLE SPACER, REEL HUB CIPHER 
H 710010-406] COMPRESSION RING CIPHER 
2 73L013-400] PIN, REEL HUB CIPHER 


1 206604-062; SCREW: SOC HD; BINy BLK 6-32 X 1/4 


1 206610-072] SCREW,SOC: SET;KNRL CUP PT, | 6-32 X 5/8 
BLK | 
i 207604-081) NUT, RADIO PATTERN; HEX #6-32 


5070 


CODE IDENT;PL 


ITEM 


Ciph 


her | TITLE 


Products 


QUANTITY 


2 
2 | 2 
AR [AR 
AR | AR: 
REF | REF 


raw an rF 


REEL 
CIPHER 
‘ PART NO. 


206612-032 


206604-042 


209999-031 


209990 -O75 


‘wouuaiae 


= 


HUB ASSEMBLY 


SCREW, 


SCREW, 


DESCRIPTION 


SOC HD+ 


SOC HD; 


STP LUBRICANT 


VIBRA- TITE 


PROCEDURE 


CAP, 


SET; 


BLK 


BLK 


ee 


VENDOR | 
NO. 


6-32 X 3/4 | 


6-32 X 1/4 


VC 3 


| 32274 


MODEL 
85 & LOOX 


VENDOR 


NY-LOK 


CIPHER 


1431010-001, 002-\— 


REV 
SH 2 OF 2 *H 


REFERENCE 
DESIGNATOR 


BARTS Cot ee aa 
32274 1431012-900 
her 
Ciphe TITLE MODEL 
DOOR STAY ASSY LOOX 


own c.poppy | tun] ——oescanos [me foul ar [nd LTR 
ares pee ee ae [earnest eae ee 
a Estella ea ea er ee: ae Ee 
puter E00 weal MASEL ME anemia: al (Ge At Se 
WHITNEY 11/74 


a Sn ORR 

1TEM | quantity | CIPHER VENDOR © REFERENCE 
DESCRIPTION VENDOR 

NO. alee oe PART NO.. DESIGNATOR 


731012-701} ARM - DOOR STAY CIPHER 
731012-702| ARM - DOOR STAY CIPHER 
731012-800] WASHER — FRICTION CIPHER 
210444 LUBRIPLATE 23-025 GeC.ELECT 
240709 ~ RIVET — SEMI TUBLAR H-100 X 5/16 STIMPSON 


799017-201 - | SPRING- BELLVILLE | CIPHER 


PACE 2 BILL OF MATERIALS: 424@14-000 REY L REEL MOTOR ASSY 


TTEM* FSRT# 1... REY DESCRIP ITOH. <scecdvacs MFG PART#....... EG SRERSDES  2stceke 
ay (eeu sue 4 24 VOC PERM-MAGNET HOTOR }---------------—-22274 
4" DIR * 
25873 1 CONKECTOR-HOUSING, 3 PUS. 93-99-1822 Bay J1B, 12 


2C3816-7 28 2 TERN-FEM 44-2683 . G92D4A @2-69-4164 1159-027264] 


: 
: Peers 


FIRST RELEASED: 


40:47:44 41 JAN 1979 


— 


.... PLT PARTS... ECOQH.. ST-USE.. END-USE 


COSG1E-7E1 = £296 


aaa IDENT|PL 
PARTS L | S T or | A 3/OF FOO! 


Cipher TITLE MODEL NO. 
= TAPE SCRAPER ASS IY | 10x iin 7 oe 7 LA 
lown 2D UTR [sescesvon [ne fee os 


a Seca LN 2 a oe 
ac Fig Bead ff pt J+} — 


ren wf ost OT TT | | 
ITEM aaa eae CIPHER VENDOR REFERENCE 
DESCRIPTION VENDOR 
NO. PART NO. NO. DESIGNATOR 


/ ek <_< 1O97-101| MWOUSINVEG TAPE: KHEAPE RB CL PHER 
rag yg TF1097-201\ CAP -7ANPE SCRAPE R CVPAE RE 
Ile (SIOFE-100| SNAPE SCRAPE KR CVPHIE 
f : 

4 ARK LOV990-800| ADH-STAL, SYN RESIN | F5CO BY | 377 

5 * AR COFFIO- 300 | ADA-STRL, MOD EPOXY \eelo Bf 35/7 


IYXTERNATE. FPYRT- 


5071 Act OF 


at 


D ar i | a [CODE IDENT/PL | 
TITLE a A A , S 1S . 32274 = | 


CABLE ASSY - READ - WRITE BOARD TO CONTROL SERVO BOARD J7-J20 


Products 


i Sieber 


eae * 


NO CHANGE 


“—~ 
i a ee ECO 24/7 | 
PRODUCTION RELEASE es bee aaCmTOR OB He 
2 


. WHITNEY rome ee 


ITEM UANTITY CIPHER VENDOR 
| quantity | DESCRIPTION VENDOR REPSBENSE 
NO. = se PART NO. NO. DESIGNATOR 


205069 | CONNECTOR PLUG (12 PIN) 03-09-1122 MOLEX J7, 520 
2 | | 
3 | 24 205015 TERMINAL .093DIA F (REEL) | 02-08-1116 MOLEX 
3a | AL 205016 | TERMINAL .093DIA F (LOOSE) | 02-09-1118 | | MOLEX 
4 x | | x ; 
5 Noa, 208405-311| WIRE,STRD,18AWG,IR,PVC,WHT | 7155-1CSA/UL| | ALPHA | 1429-XLPVC 
bee | 


7 1° 6 210229-5234 TY-RAP 1/16 TO 5/8 TYB-23M T&B 


raAFrkA Ann 


z | <S 7 CODE ~ IDENTIPL 
PA = a C 32274 431910-700 
TITLE - MODEL 

STANDOFF ASSY - HINGED _ 1400X 


wc. amar 6/7 
Fa a7 OS ne i 
en ee 
SASS I a ANAC G1 Ie Se MEANS 7 I 

A 


ve 
cont cau SS SSS 
IT CIPH VENDOR REFERENCE . 
i EVORy pee DESCRIPTION VENDOR 
NO. inet aes a PART NO. NO. DESIGNATOR 


734910-900 JHINGE — STANDOFF, CLEVIS 


Ci er 


Products 


CIPHER 


131910-800 JHINGE — STANDOFF, SLOTTED CIPHER 


GROOVE PIN GP24-062x250- GROOV-PIN- 
14 


205008-O0L/ROLL PIN ESNA 


Fd. Jeo Soda | PSI IO 


MODEL NO REV 


| Cipher TITLE 
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